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ROBOTS 


THE 500-YEAR QUEST TO 
MAKE MACHINES HUMAN 
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“Unmissable” 
City AM 
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You HAVE TO SEE Robots’ 


Londonist 


“Bold and compelling’ 


The Times 


BOOK NOW 
Until 3 September 2017 


Open until 22.00 every Friday 


sciencemuseum.org.uk/robots 
YG ScienceMuseum #Robots 
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WELCOME 


Forty-fiv 
passed si 


ars. That's how much time has 

a human walked on the Moon. It 
actually sounds a little preposterous when 
you say it out loud. Just think how much the 
‘world has changed in that time. We now have 
4 permanent habitat in space, We can 
almost any location on the planet from our 
sofas. And most of us carry computers that 
aro far more sophisticated than the guidance 
computers used to send astronauts to the 

Moon. Yet because of t jever gone back. 

But it seems now th surge of interest in returning to the 
Moon. PayPal and Tesla founder Elon Musk is offering a lunar flyby 
for space tourists next year, while NASA has suggested it could send 
its Orion spacecraft to the Moon as a dry run for Mars. So what wil 
we actually gain by revisiting our neighbour? We put this question 
toan astronaut, a businessman, a philosopher, a biologist and a 
geologist to find out (p38). 

This month, Stargazing Live returns! This time, Brian Cox and 
Dara O Briain will be ogling the jewels of the night sky live from 
Australia. But if you want to get a deeper understanding of how the 
cosmos works, then look no further. In this issue, Brian Cox and Jeff 
Forshaw kick off a new four-part series in which they elegant! 
unravel the fundamental fabric of our Universe (p64). Don’t miss it 
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It takes two 
to tango 


BUENOS AIRES, 
ARGENTINA 


Paintedin the colours of the 
Argentine capital'stwo most 
famous ootballteams River 
Plate in red and white, and Boca 
Juniorsin yellow and blue - 
DevBot 1 and 2 racethrough the 
city'sstreets. 

The driverless electric cars, 
developed by Roborace, needto 
communicate with each other 
and continually scan the 
environment to avoid collision. "it 
is so.exciting to see these vehicles 
taking appropriate actions in 
orderto guide themselvesaround 
the track,” says Roborace CEO “3 _— 
Denis Sverdiov. 2 

Roborace hosts the first global 
championship for driverless cars, 
and this race on18 February, 
watched by cheering crowds, was 
the frst ever display of two 
autonomous cars on a race - 
course at the same time. 

Unfortunately,an unexpected 

living competitor swerved 

DevBot and 2offtheircourse:a 

dog caught up in the excitement = € 
broke through the barriers, which 

ended one car’s race with a crash. 

Thankfully the cars’ systems 

were advanced enough toavoid 

the canine intruder completely. 


PHOTO:ROBORACE . 


quickly turn into afierce battle. 
‘These duelling seabirds brave 
the turbulent waters of the 
North Seato dive for mackerel 

ry thrown overboard by the 
photographer. They need to be 
fast: once the food source 
‘becomes widely known, it's 
every gannet foritsetf, 

“Gannets are masters of fight, 
butthey're alsoefficient hunters 
below the water" says Dr Ewan 
Wakefield, abiologistat the 
University of Glasgow. “They 
hhave eyes which function well 
above and below water, and 
bodies protected by air sacs 
which can compress on impact 
with water, allowing them to 
plunge dive into the sea, 

“Gannets from different 
colonies tend to forage in 
‘mutually exclusive areas;"he 
continues. "fa bird has flown a 
smaller distance, i's going tobe 
inbetter condition than a bird 
froma more distant colony”. 
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4 In November last year, some 
1 5,250seized firearms were 
arranged into three 4.5m-hi 
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SEVEN EARTH-SIZED EXOPLANETS FOUND 


The system of planets found orbiting nearby dwarf star TRAPPIST-1 
may be our best chance yet of finding alien life 


ae 


Call 0800 254 0000 


TRAPPISTA, an ultracool dwarf star located just 40 light. 
fo years from Earth in the Aquarius constellation, was first planets are probably too hot to support liquid water, and the 
detected by researchers from Liege using the Transiting ‘one furthest from the star istoa cold. However, the 
Planets and Planetesimals Small Telescope (TRAPPIST)in _ remaining three sit comfortably within the habitable zon 
Chile, and later confirmed by NASA\s Spitzer Space ‘and could host oceans of surface water ~ hor 
‘Telescope and the Very Large Telescope, also in Chile. be essential for the existence of lif 
‘The planets were detected by observing dips in the star's the energy output from dwarf stars like TRAPPISI 
light output caused by each of the seven planets passingin much weaker than that of our Sun. Planets would need t 
front ofit, events known as transits. in far closer orbits than we see in the Solar System ifthe 
The researchers found that all ofthe planets are tobe surface water,” said researcher Dr Amaury Triaud. 


‘comparable in sizeto the Earth, while density measurements “Fortunately, it seems that this kind of compact 
suggest that the innermost six are rocky configuration is ust what we see around TRAPPIST:1.” 
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EXPERT COMMENT 


The stars relatively small, just & per cent 


ofthe Sun, and would appear to glow salmon pink 
when observed from the surface of the planets, the 
Now that astronomers know that the planets are 
there, the next job is to find out what they are really 
like, The first stop is to make an accurate 
dotwrmination of their densities, When searching 


preference because — put simply ~ they provide a 
surface for life forms to walk, slither or otherwise 


The European Space Agency (ESA) will launch 
CHEOPS (CHaracterising ExOPlanet Satellite) in 
2018, Tho main science goals of the mission are t 
ware the densities 


planets with radif between 
ono and six times of Earth, The TRAPPIST:1 system 
will be high on the list 


The noxt step will be toanalyse the plane 
atmospheres to see if any look like they could 


habitable, “Tho main goal will bo trying to detect 
the signature of water,” said CHEOPS scientist Dr 
Vincont Bourrior 

Water vapour in a planet's atmosphere could 
botray widespread oceans anda water cyclo, Ih 
signature appears in the infrared region of the 
spectrum and this is where the NASA-built James 
Webb Space ype (JWST) comes in. 

ESA will launch the JWST in the same year as 
CHEOPS. With its 6.5m. 
JWST will make analysi 
easier than ever, One of its first targets is likely to be 
the seven worlds of the TRAPPIST-1 solar system. 


potentially habitabl 
‘ould affect a planet's abi 
te those, Bour. 


PIST-1s two 


s. His work shows that those 


could have had their at 


APPIST- 


next year, could reveal many more solar systom 
ko TRAPPIST-1.T 
from the 


‘Stuart ark 


TRAPPIST-1 
solar system 


Hot and cold 


rowght that, and Mare probably oo hot 


Our Solar 
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HANDLE FACE OF BRUTALLY 
wiat'sn nersong MURDERED 

aot hance but Handle PICTISH MAN 
eS eee RECONSTRUCTED 


ee FOOTBALLING BEES 


Hangon. Whoa 

Boston Dynamics? was actually a Pictish 1 

‘An engineeringand the Scottish Highlands 1,400 years ago. 

robotics design company This mug shot was digitally 

based intheUS whoare reconstructed from a skeleton found buried 

responsiblefor the in acavein Black Isle, Ross-shire by 

impressive walkingrobots researchers from the University of Dundee. 

such as BigDog and Atlas We bet these guys are good on the wing: The body was arranged in a crosslegged 
bumblebees have been taught to play football by a position with large stones placed on its 

Right. What's so special team at Queen Mary University of London, legs and arms. Several severe fracturesin 

about Handle then? am trained the bees to dribble a ball into a the man's skull suggest he was brutally 


Asithasa combination of round goal in three different ways: some observed a murdered before being laid to rest. 
bothwheelsandlegs,it proviously trained boe scoring a goal, some watched This is a fascinating skeleton in a 
cantravel over varied the b moved into the goal by a may remarkable state of preservation which 
terrain.Ithasatop speed others simply ‘found’ the ba hasbeen expertly recovered. From 
cof 4krm/h(Smph),itcan were rewarded witha studying his remains we learned alittle 
makeverticaljumps of | NT 3'igiry [real fora about his short life but much more about 


his violent death,” said researcher Sue 
Black. “As you can see from the facial 


to120cmand can pick up sucoe: 


andearryloadsasheavyas | “BUAABLEBEES, ALONG WITH __ ih th 


50kg, It's also abletotravel observ reconstruction he wasa striking young 
upto 24km ona single MANY OTHER ANIMALS, rat the quickest. man, but he met a very brutal end, 
battery charge. 2 ‘Our study puts the suffering a minimum of five severe 
MAY HAVE THE COGNITIVE final nal nthe effin ites Ma bed 
of the idea that small adiocarbon dating indicates that the 
CAPABILITIES TO SOLVE brains c in insects man died sometime between 430 and 630 
Sofar Handle isjust being to have limited AD. The remains were surrounded by 


used for Rand D purposes, COMPLEX TASKS" 


but the future uses could 


ig from around the 
d suggestions of more 


rangefromeverything Toarning abilities, 

from unioadingloriesto researchor Prof Lars Chittka ebeer 

search and rescue. Further tests showed that thebees were ableto = emesuu® skeleton and artefacts, 
apply their training'to various situations, such mae : from the cave i 


as balls placed in different locations and 
balls coloured differently 
Iemay be that bumblebees, 


significanc 
as well as 


apabilities to solve such 
complex tasks, but will only 
do so if environmental 


shes! theceves 

3 archaeological osc okes dale 
end bletortcal ecbrabgiaing e 
insportance. ‘ By . {ot mpsuoricd 


press 


are app! 
necessitate such 
behaviours,” said researcher 
Dr Olli j Loukola, 
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Artificial maces made of woven fabeic 
‘ouldbesewminto clothes toe 
Ssabled people get about more easily 


‘KNITTED’ MUSCLES COULD HELP 
THE DISABLED WALK AGAIN 


Your woolly jumper may soon do more than keep 
xt 


When a low voltage is ap fabric, the 


m: Swedish researchers have created pros from which itis made increase in len, 


muscles’ that could potentially be stitebed 


By carefully controlling 


into the clothes of injured oF disabled poople to the fabric, the re 
enable them to move: they call “knitted 
jormous and impressive advances have been If we woave t 


made in the development of exoskel 


jons, which 


now enable people with disabilities to walk extension of the fabric 
again, But the existing technology looks like rigid individual threads, 
robotic suits.” said resoarcher Edwin Jager, “It is Persson. “But what 
our dream to create exoskeletons that are similar IMILAR T h when the threads are 
to items of clothing, such as running tights that allel in the weave. This is the 


you can wear under your normal clothes. Such 
device could make it easier for older persons and 
those with itm 

The material is made by coating r 
with a fluid capable of conducting « 


muscles have only been used 


‘od mobility to walk a simple robot 


jular fabric 
tricity 


next step is to int 


GIANT PENGUINS MAY 
HAVE ROAMED THE EARTH 
ALONGSIDE DINOSAURS 


Here's one penguin you definitely 
wouldn't want to p-p-pick up! 
Researchers have discovered 
61-million-year-old fossil belonging 
toa Waimanu ~a giant ponguin that 
stood 1.5m (aft 1tin) tall, 

‘The fossil was unearthed near the 
Waipara River in New Zealand's 
Canterbury region, and dates back to 
the Palaeocene era. The bones differ 
‘significantly in structure from other 
Waimanu fossils discovered from the 
Seen oe ating tat thre 


during the age of dinosaurs. 
“This shows that penguins reached 
‘an enormous size quite early in their 


‘evolutionary history, around 60 
ion 


apart are the obvious differences 
compared to the previously known 
penguin remains from this period of 
xvological history. 

“The leg bones we examined show 
that during its lifetime, the newly 
described penguin was significantly 
larger than its previously described 
relatives.” Mayr continued. 
“Moreover, it belongs to a species that 
is more closely related to penguins. 
from later time periods.” 

‘The animal also likely differed 
from its more primitive relatives in 
another key way: it moved with the 
upright. waddling gait characteristic 
‘of modern penguins. 


Prehistoric penguins were 
‘much arger than the birds 
‘we know andlove today 


POETRY LOVERS 


Knowing your rhyming couplets from your iambic 
pentameter is good for you. Listeningtothe 
specific rhythms of poetry can trigger positive 
feelings inlisteners' brains, researchers at Bangor 
University have found. 


BIRDWATCHERS 


It’s time to dustoffthe binoculars, Indulgingina 
relaxing spot of birdwatching can makeus less 
anxious and depressed, researchers atthe 
University of Exeter have found, 


BAD MONTH 


GOOD MONTH 


INTERNET TROLLS 


Like posting nasty comments online? It might be 
‘time to get back under your bridge: Google has 
started trialling acomment-policing Alto sift 

through internet forumsand remove toxic posts. 


TATTOO ARTISTS 


Gettinginked up can be justas painful for the 
artistas the client. Ateam at Ohio State University 
‘has found that the long working hours and poor 
posture that are typical or tattoo artists can lead 
to headaches and chronic back pain, 
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Themause embryo at diferent 


trophoblast stem calls (be) 


MOUSE EMBRYO CREATED FROM 
STEM CELLS FOR THE FIRST TIME 


cells (TSCs) that will go on to form the placenta. 
The scientists placed both types of cell onto a 

‘scaffold’ called an extracellular matrix, and 

observed how they then organised themselves just 


as they would 

‘one end and T: 

type of stem cell involved in the natural process 

=the endoderm stem cells that form the ‘yolk sac’ 
1g embryos are not 


using only ESCs. 
breakthrough will lead 
avenues for embryo research. 

“We are very optimistic that this will allow us 
tostudy key events of this critical stage of human 
development ut actually having to work on 
embryos,” said researcher Prof Magdalena 
Zernicka-Goetz. “Knowing how development 
normally occurs will allow usto understand why 
it so often goes wrong” 
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| antHrorotocy | 
ROYAL MAYAN PENDANT POSES 
ANTHROPOLOGICAL PUZZLE 


million 


The number of people in the 
UK who suffer from colds 
and flu every winter thanks 
to vitamin D deficiency, 
according toa study by a 
teamat Queen Mary 
University of London 


The average time a wild 
African elephant spends 
sleeping per day ~ the least 
amount of any mammal 
studied to date. 


12 


The number of antibiotic 
resistant superbugs named 
by the World Health 
Organization as posing a 
threat to human health 
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WORLD'S OLDEST FOSSIL HINTS 
AT ORIGIN OF LIFE ON MARS 


This rock could host tho remains of one of the 
A team from University 
College London has discovered fossils of iron- 

vast 3.7 billion years 
old « of quartz in Nuvvuagittug 
Supracrustal Belt (NSB), Quebec, Canada 

The NSB contains some of the Earth’s oldest 
sodimontary rocks that probably formed part 
ofan iron-rich doop-soa hydrothermal vent 
system that provided a habitat for th 
first life forms. 

“Our discovery supports the idea that life 
from hot, seafloor vents shortly after 
planet Earth formed," said r 
Dodd, According to Dodd, th 
of life on E 
recently discovered 3,7-billion-year-old 


oldest life for 


lane's 


h fits in with oth 


sedimentary mounds that were shaped by 


The fos similar to the iron-oxidising 
baet hydrothermal vents 
today. Th alongside other 


minerals which are found in biological m 
requently associated with fossils 

k to a time when t 
on Mars, st 
e hosted life too 


pres! 
may ha 
demonstrate life developed on 
hen Mars and Earth had liquid 
at their surfaces, posing exciting q) 
rraterrestrial life,” said Dodd. “Ther 
or past life o 
not, Earth may 


for 
Mars 


been a special exception 


MAD MACE This rocky 
tcropwherethe fossls 
werefoundmay once have 
‘been partofasystem of 
Inysrothermal vents 


INSETIMACE The ting fsa 
‘contain ales, ores by 
ancientbactera 
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MOST DETAILED MAP OF DARK 
MATTER CREATED 


n decoded 


wwthe map of 
maps of the elusive pai “With the data of these three lensing 
images from the Hubb clusters we have successfully mapped, 


to study three clusters of the granularity of dark matter within 
Dark matter isa theorised substance _the clusters in exquisite detail,” said 
that doesn't reflect or absorb light and is researcher Prof Priyamvada Natarajan, 
thought to comprise 80 percent ofthe “We have mapped all of the clumps of 
matter in the Universe. Itcan only be dark matter that the data permit us to 
detected indirectly through its detect, and have produced the mast 
gravitational effects. detailed topological map of the dark 
Dark matter particles are thought to _ matter landscape to date. 
provide the unseen mass that is They found that the map closely 
responsible for a phi 
gravitational lensing, by bending light 
or! ng from dis alaxies. This 
light bending produces distortions 
in the shapes of g 


or simulations of dark 


menon known as matches compu 
matter theoretically predi 
id dark matter mode 
that moves slowly compares 
spoed of light 


‘SURROGATE’ HENS 
BRED TO LAY OTHER 
CHICKENS' EGGS 


What did they do? 
Ateamat Edinburgh's Roslin institute 
ed gene-editing tools to knock out the 


DDX4 part of hens’ ge tocreate 
hens thatare unable to produce thelr 
gs butare 


tep, the researchers want 
plantthe hens with primordial germ 
lls that lead to the production of 
nother t sicker 

n to produce eggs of this 


What do they wantto dothat for? 
the short term, the researchers hope 
thatthe techn cd to protect 
utitcould also be 
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TINY NEW FROG SPECIES 


FOUND IN INDIA 


‘This little guy belongs 
species that were recently found hopping 
‘among the fallen leaves in the forests of Ind 
Wostern Ghats m 
atthe University of Delhi, 

Part of the gonus Nyctibatrachus, moro 


commonly known as night frogs, four out of 


15mm in length — small enough to perch on a 


human thumbnail 
Desp 
relatively 


eir local areas. “In 


one of seven new frog. 


in range by researchers 
and are part of an ai 


mately 70-80 million years ago. 
(0 their close proximity to 
facing extinction, 


42 per cent, that is on 


}© boing new to seience, the frogs are 
with extinction, Out of the 
five are facing considerable a 
threats and require immediate conservation 
prioritisation.” said lead re 
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WHAT WE 
LEARNED 
THIS MONTH 


UFE EXPECTANCY 
SET TO EXCEED 90 
FOR FIRST TIME 


‘study by researchers in 
London has found womenin 
South Korea willlivetoan 
average of 90 by 2030. 


[FSH cAN'SING] 


Step asideLady Caga-fish 
have been recorded ‘singing’ 
by researchers in Western 
Australia The aquatic 
‘symphonies eccur at dawn 
and dusk, muchlike the 
choruses sung by birds. 


BUTTERCUPS' GLOW 
1S CAUSED BY THEIR| 
PETAL STRUCTURE 
Everheld a buttercup under 
your chin to see if you like 
butter? The signature 
slowing effectis caused by 
Aanincredibly thin out 
Actingtikean optical film 
reflecting light, Dutch 
researchershave found. 


FIVE ADAY MAY 

NOT BE ENOUGH 
Ateamat imperial College 
London estimates that 
nearly eight million early 
deaths couldbe prevented 
worldwide if weallate 10 


tions of fruitand vega 
fay. Pass the carrot sticks. 
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IuustRaTon ean art 
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WHAT CAN WE LEARN FROM ‘HIDDEN FIGURES’? 


Gend 


Having been a kid during th 
1960s, I've always reckoned myself something of a 


space buff, While still in short trousers I could “THE WOMEN 


tea offthe names ofall the astronauts and 
Carona tr achioomente ut tmast THEMSELVES 
confess the story behind the hitmovie Hidden 

Figurescaree ssa complete srpcise WERE 


‘Was it really possible that NASA had used ALWAYS VERY 


rooms full of people to work out rocket, MODEST 


trajectories and orbits by hand? And not just any 
people, but teams of mathematically gifted ABOUT THEIR 
African-American women—at a time when ” 
discrimination on the basis of ethnicity and EFFORTS 
gender were rampant? 

The story of how Katherine Johnson and her ‘ 
fellow “colored computers” ~as they were known 
at NASA in the early 1960s—helped America win 
the Space Race is truly inspiring in both human 

tific terms. Each day, Johnson and her -_ 

colleagues tackled mathematical problems of 
‘mind-bending complexity while simultaneously 
dealing with routine sexism and racism. r 

Yet despite all of the hardships they faced, the 
quality of their work was such that when John i 
his light details worked out using an IBM 
‘computer. he insisted on having them personally 
ulated by Johnson ~ just to be sure A 

how come the story of Johnson and her 

colleagues has remained hidden for so long? 
Accord ing to author Margot Loe § 
author of th 
movie is ba 


Atorly 
‘eponymous book on which the 
art ofthe reason is that 
much of their work was secret 
‘The booster rockets that were used to put 
the first US astronauts into spac ‘a 
essentially just modified ballist 


missiles, which had originally bee 
designed to lob thermonuclear 

ts. As such, their 

nd other 

istics needed to make trajectory 
jons were classified. But as 

ly researched her book, she found 
other reasons for the role of NASA's human 
computers remaining hidden reasons 
that are hard to fathom today 


range, ac 


Space Race ofth¢ 


and racial equality still have a long way to go 


The more fact that the 
work was largel 


were fomale meant their 
as just a higher form of 
‘chore’ women were supposedly naturally good 
at, Then there was the effect of the racial 
segrogation in US military and federal 
{institutions of that era, which even dictated who 
Johnson and her colleagues wore allowed to sit 
next to in the work canteen. With so few beyond 
their own circle to talk to, i's hardly surprising 
their heroic efforts remained unsung. 

Perhaps most telling of all, however, is the fact 
that the women themselves were always very 
modest about their efforts, As Shetterly told BBC 
History magazine in a recent interview, when 
Johnson and her former colleagues learned their 

‘would be told ina book and a movie, their 
ions was: “What's the big deal?” 

Yet at the same time, they knew they had never 
got the accolades they deserved. This will seem 
utterly paradoxical — especially to those of us 
known as ‘men’. From the first time we 
successfully use a potty, we males tend to be very 
keen on making sure everyone knows of our 
achievements. But women... not so much, 

And no, it’s not just me saying that. 
Research shows that women are loss likely 
than men to put themselves forward for 
promotion, often because they think that if 
they just keep doing great work, someone: 
will surely notice eventually, That's a big 
mistake ~and one that benefits pushy blokes 
with no qualms about bragging to the boss. 

In Lean In, her celebrated study of leadership, 
Facebook's chief operating officer Sheryl 
Sandberg cites this phenomenon as a key reason 

why women are under-reprosented at the top 

of their professions. Hidden Figures does a 
grand job of showing the feistiness and 
dotermination of Johnson and hor 
colleaguos in helping America win the 

Space Race. But anyone who thinks women 
would find itall less ofa struggle today is 
Jiving on another planet, @ 


Robert Mathews i visting professor science 
at Aston Unversity Bemingham, 
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TOP OF THE RANGE 


Meet the Range Rover Velar. Unveiled at the London 
Design Museum this month, its parent company 

Land Rover says this car's aesthetic is an exercise in 
reductionism — every stray line has been tamed. This 
is most evident inside, where Land Rover's designers 
have been busy banishing buttons from the dashboard. 
‘The in-car hardware a pair of high-definition 
screens — has been built by Panasonic. It offers a full 
touchscreen experience, and you can flick content 


and controls between the screens in the car. Land 
Rover has kept haptic ‘magic rings’ inside to make it 
less distracting to control while you're on the move. 
We're also happy to see a non-leather interior made 
out of a new polyester/wool mix that the company 
says is as durable and easy to clean as its cow-based 
counterpart. And their most frugal engine will offer an 
impressive 52.5mpg, apparently. But we'll reserve our 
judgment until we test one later in the year. 


INNOVATIONS 


WANTED! 
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GOODBYE, CRAMPS 


Billed as“an off switch forn 

1 Livia consists of the Livia device itself and 
two electrodes that you fix to your low 
abdomen with gel stickers. Livia then 
directs a small electromagnetic current to 
the electrodes and sends pulses through the 
nerves, which its makers cla 
the signals that cause pain, 
of drugs. There's certainly a demand for it: 
Livia exceeded its Indiegogo funding 
nearly 14 times over. Its CE approved a 
currently awaiting FDA approval in the US. 
$149 (£120 oppras).nySvia com 
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POOCH PRYER 


Like a Fitbit for Fido, this smart d 


from Jagger & Lewis will track your dog's 


behaviour and provide analytics viaan 
accompanying app. It clips onto your 
dog's collar, then tracks their body 
temperature, how far they're walking 


Ss 


how much they're eating and drinking 
and how often they bark. This 
information is then correlated against 
your dog’s age and breed to alert you if 
something looks like it may be amiss, 
£143, jogger-lewis com 


IT’S ALL IN THE WRIST 
ECAMESAND | 


Email notifications and weather alerts aro all vory 
well, but wouldn't you rather be playing Pong? The 
makers of Gameband are certainly hoping so. I's a 
smartwatch with a 1,2GHz Snapdragon processor and 
4 1.63-inch AMOLED display that comes preloaded 
with 20 games. The Gameband itself runs on Android, 
but is compatible with both Android and iOS devices. 
$199 (£160 appror), gameband.com 


VR ON THE 
MOVE 


LENOVO THINKPAD P71 


The flagship in Lenovo's new for connecting high-end 
laptop range isthis 17-inch peripherals and an optional 4K 
model that’s designed not just display, whileits Xeon E3, 


virtual reality 
content, but to create it too. 
Generating VR con 


to hand! processor is backed up by a 
16GB Quadro P5000 graphics 


it card. Itis, in short, ab 


requires lots of processing though if the price tag's beyond 
grunt and diskspace, so you'll you, Lenovo has also just 

find four drive slots for HD/SSD released the Yoga A12, a hybrid 
storage, support for up to 64GB Android tablet for a mere £240, 


ofRAM, Thunderbolt 3 ports $1849 (E1485 eppron),lenove.com 


ACLASSIC 
REBORN 


Nokia has just 
relaunched the 
310, its 

hard-wearing 
‘candyb 
phone of 
the 
noughties. Er 


colour screen, 
2MP camera, 

FM radio, GPS, 
SD card slot 

and 
int 
not really the same phone, it just looks (a 
bit) like the old one, Its battery can 

wage 22 hours talk time and can run in 
ndby mode for up to 31 days on a single 


charge, while that low price tag makes it 
ideal for using wh 
£4 nokia.cem 


a you're out and about. 


ACLEARER PICTURE 


Whether you're an avid vlogger or a serial 

Skyper, ther 

the basic webcam built into your laptop for 
hing higher-specced. And they don't 

any higher-specced than Logitech's 


jons to ditch 


e plenty of re 


new 4K offering, which is the first 
commercial consumer webcam to offer ultra 
high-definition video with high dynamic 
resolution, Note, though, you'll n 
Windows PC with a Kaby Lake processor to 
got the full benefit, 

£1199. logitech com 
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Blynk 
Add smartphone 


Arduino o 
aspberry Pi just drag 
nd drop widgetsto 
sid your device'sown, 

Free, 05/Android 


Lego Life 


Free \0S/Kindle Fire 


@ Sickweather 
‘ane for serious 


onsocial media 
ofbughotspot 
Free, 05/Android 


INNOVATIONS 


THE BLACKBERRY IS BACK 


This year, nostalgia dominated Mobile 
World Congress the largest mobile 
technology conference in the world. 
Companies vied for the public's attention 
with the likes of SG network 


Wearables, but the undeniable stars of the 


show wore two rehabilitated gadgets from 
the past: the Nokia 3310 (turn to p29) and 
tho BlackBerry KEYOne 
You'd be forgiven for thinking tha 

BlackBerry had boen consigned to the big 
twch rubbish heap in the sky, along with 
tho likos of Palm Pilots and Google Glas 
But the BlackBorry brand was recently 
bought by Chinese company TCL, which 


wants to resurrect the device forth 


surprising number of people who sti 
pine after diminutive physical keyboards 
n thelr smart phones. 

Tho device isn't on sale yet, so we can't 
offer full judgment, but we can say that it 
sooms like the phone's aimed at 


business users that made BlackBerry so 


popular in the first place. The qwerty 
keyboard doub 


h 


gostures. Meanwhile, ils keys can b 


p laun and there 


programme 


Since security is important fora work 
phono, the KEYOne comes loaded w 


software called DTEK, which is suppo: 


to constantly monitor for security thre 
BlackBerry claims it'll be the most 
ecure Android device in the world. 
Yep, that's right, the phone runs on 
Android. This is in contrast to most 
BlackBerry iterations, which wore bereft of 


apps due to its own-brand operating 
system, The phone's hardware is on pa 
‘urrent Android phones and 


Google's Pixel phone. Out at the end of 
April, the KEYOne probably won't have 


giving up our iPhones or Google Pixels any 


time soon, but it w al to the 


company’s cultacn 


The state of Virginia, US hasjustlegalied 
delivery robots, aslongas the tiny trucks 


don't weigh mor 
than 16hm/h They expect shops tooffer 
hin 32k. 


than 23kg.ortravelfaster 


autonomous home debveris 


Sleep trackerscould actully harm, not help, 
your sleep quality Orthosormis, aspiting to 
perfect night's sleep couldbecomean 
‘unhealthy preoccupation accordingtoa 
teportinthe journal Sleep Medicine 


[Adevice that crushes crucial chipsin your 
phone hasbeendeveloped by researchers at 
the King Abdullah University of Science and 
Technology The mechanism could be 
applied ta most modem dewces andcanbe 
triggeredremotely asalastresort 


The pioneering VRheadsetjustgot$200 
‘cheaper (E12) after stow initial sales 
Meanwhile, the PSVRhas sold ver amilbon 
units, way ahead of ts six-month target 


Cute robot porter 


ing GPS and onboard 


Sadly there's n 


tid make Saturday's su 


Building better 
batteries 


Two different batteries developed at 


Harvard and Pennsylvania State in the US 
could hold the key to better energy storage 
Both of tho batteries aim to make energy 
storage more efficient and 
nmentally harmful, Much 
current research focuses an ‘flow c 
type of battery that can be recharged by 
imply replacing the electrolyte fluid: 
inside—and it’s this path that the Harvard 
team has gone down, The researchers have 


modified the molocularstructure of the 
celoctrolytes so that they can be dissolved 


jon, The result isa liquid battery 
pr over 10 years, and 
ns no toxic materials. Its hoped 


ry will find applications in 


storing energy from wind turbines and 


ar panels. 
Meanwhil 


researchers have 


over al Penn State, 
on experimenting with 


a flow cell battery whose two electrolyte 
solutions « 
CO, and normal air. The difference in pH 


balance is then used to 


nsist simply of solutions of 


yenoratean 
| current. The idea is that such a 


device could be fitted to coal- at ail-fired. 
power stations and be used to reduce 


‘emissions while generating 


INNOVATIONS AD E,TISEMENT FEATU.E | 


MEDICAL MARVELS rit 


ier in the near-future UNIVERSITY OF 
OTTINGHAM: 


‘These five gadgets could make GPs lives 


1. BIO BATTERIES 

Doctors increasingly use swallowable sensors to soe what's 
going on inside a patient's body, but the problem is that to be 
safe, they can store only Limited power, and therefore 
typically last just an hour or two before the batteries die. But 
team at MIT has unveiled a now battery that harnesses the 
electrolytes in digestiv 
such battery, the team: powered « temperature sensor for aver 
4s it passed through a pig's digestive tract 


ENGINEERED 
AROUND YOU 


luids to generate current, Using one 


2. LITTLE LABS: 

A microchip has been developed at Stanford University 
that can carry out over 20 diagnostic tests, such as isolating 
and id js and screening for 
various toxins. Best of all, it can be manufactured for less 
than a penny per unit. It's hoped the device could be used 
to provide better healthcare in developing countries where 
hospitals are scarce. 


If you want to fit study into your busy life, 
The University of Nottingham’s distance 
learning and part-time engineering and 
architecture courses might be for you 


tifying breast cancer ce 


you're looking for a pursue your interest Courses on offer: 
more flexible mode of inresearch = Professional Practice in 
study, The University of Whether you choose a “Architecture Part 3 

3. TINNITUS APPS Nottingham offersarange distancelearningorpart- (part-time) 

Tinnitus, or ringing in the ears, is associated with the of courses designed tofit time course, you'll earn = Applied Ergonomics and 

brain's auditory cortex, Researchers at the Wyss Center for around your work, family from knowledgeable staff Human Factors MSc 

His aedtuuscanglosmiogts Gaseruers seeker e andothercommitments. —allexperts intheirfield (distance learning) 

brain implant that enables the user to quieten the din by I's the perfect wayto gain — and haweall the access SS Sera 

thought control alone. Signals are transmitted from the the specialist sills and you need to university Entrepreneurship MSc 

implant to the person's phone, To stop the tinnitus, the Rriewnaagt you need Facies seceacing commpasners) | (rart-cimne) 

person concentrates on altering the display ofa specialised ferbicyercren,retcin|  seoures hrateeand sGavkiy aa Hees 

P hd P P for another industry or laboratories, Computing Interaction 


app, changing the brain activity in the process. PGCert (distance learning) 


For more information, including 
course details and entry 
requirements, please visit 


Nottingham.ac.uk/engineerinyy 


4, AUTOFOCUS FOR YOUR EYES 

Roading glasses and varifocals could soon be a thing of the past. 
A versity of Utah has demonstrated a pair of 
prototypa glasses foaturing an autofocus system that adjusts 
the focal length of the glycerine lenses, depending on the 
distance of the object you're looking at, The refocusing takes 
just 14 milliseconds, but the prototype is still quite clunky 

= the next stop will be to make th 


glasses smaller and lighter. 


5. ROBOTS THAT CARE 
As tho population gots older and robots get smarter their use 
ineare hon one 
unnoticed by Segway Roboties or MIT, who recently joined 
forces tohost a“hackathon’ in Singapore, Over the course of 
three days, 75 teams competed to find ways in whic 

»gway's Lomo robot could be modified for use in elderly 
care, The best ideas will be tested in Singapore, before 
hopefully being rolled out globally. Go-go gadget granny! 


is may become widespread. That fact hasn't 


6 @NottinghamEngineering 


The University of 


Nottingham 


The University of Nottingham is 
a UK top 10 engineering faculty 
(QS World University Rankings 
2015/16) and is ranked thitd for 
Research Power in Engineering 
(Research Excellence 
Framework 2014). 


‘our engineers and architects 

‘reat the forefront of new research, 

challenging conventional thinking, 

«and producing novel and sustainable 
technologies that are changing 
Infrastructure, communications, 

‘and the health of nations 
‘around the globe." 


Professor Andy Long 
Pro-Vice-chancellot, Faculty of 
Engineering 
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Something to 


‘Don't forget that our magazine isalso 


available on all major dita platforms. 
‘We have versions for Android, Kindle Fire 
and Kindlee-reader, aswellasaniOSapp 
for theiPad and iPhone, 
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ssophy, but my 
uch more roun 


Can't waituntl next monthto get 
Your fixofscienceand tech? The Science 
Focus website ispacked with news, 
articles and Q&As to keep your brain 
satisfied sclencefocus.com 


for his health in his 75th y 
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COVER FEATURE 


art Clark 


14 December 
1972, Gene Cernan 
& stood at the foot 
of the lunar 
landing module 
and said, "... take man’s last step 
from the surface, back home for 
some time to come - but we 
believe not too long into the 
future”. He was the 12th person 
to walk on the Moon, and clearly 
anticipated a fairly prompt 
return. That was not to be, as 
ambitions - ifnot funding — 
turned towards Mars. No one 
has walked on the Moon since. 
Now the tide is turning. After 
years of interest in the Red 
Planet, the scientific and 
astronautical community is 
uniting behind a push to return 
to the Moon, both to continue 
the research that was started by 
the Apollo missionsand to 
prepare for future exploration. 
We spoke to five leading voices 
from the worlds of astronomy, 
philosophy, science and 
technology to understand why 
we have to go back, 


COVER FEATURE 


PROF 
mc) LEWIS DARTNELL 


a 
= Astrobiolgist, 


University of Leicester, UK 


“The only astroblological reason that you might 
want to go to the Moon is that it perhaps proserves 
ancient rocks from the Earth that have been 
splashed up by big astoroid strikos. And here 
Lwould want to tip my hat to lan Crawford, 
University of London, for these id 

The Earth is an active and dynamic place, 
That's important in the emergence of life and its 
long-term evolution over billions of years. Yet the 
planot’s dynamism poses a problem when you are 
Lrying to find the earliest traces of life on Earth, 
because most of the planot’s crust has boon 
destroyed by plate tectonics [the shifting and 
recycling of the Earth's surface rocks} 

The Moon, on the other hand, is a stable, static 
and even boring place in the sense of active 
processes. Ifthere were a way to get ancient rocks 
from Earth up onto the Moon, they would 
around for a long time, as they wouldn't 
eroded or destroyed by plate tectonics. This is 
whore asteroid strikes come in. If chips of the 
Earth got blown off our planet and up into space, 
the Moon would sweep up that material and 
preserve it 

So it stands to reason that are probably 
ancient Earth rocks on the Moon that could 
contain microfossils or chemical fossils that 
[would tell us about the origin of life on Barth} 
problem is that it is going to be quite hard 
these flecks of Earth. You might start 
looking for hydrated minerals, which are 
ubiquitous on Earth but very rare on the Moon 

‘Any material splashed up would be distributed 
randomly across the Moon but you could look for 
places where the n 


torial has been proserved, 


The main pr proserving bio-signatures 
in space is the cosmic radiation. These hig) 
‘energy particles travel at close to the speed of 


light, und are destructive when they hit cells of 
orginic molecules, So we might want to target 
ancient lava flows on the Moon that may ha 
Earth rocks that were lying on the 
them 


surface at the timo, and are now protecti 
beneath several metres of rock. 

‘There would be the issue of mapping to identify 
and date the lava flows, and then sending a 
mission to drill on a lava flow of the corrvet age, 

It would be hard work. It would be like loo! 
fora noodle in a haystack without the use of « 
magnet, On the other hand, the pay-off would be 
enormous. You would be finding Earth rock that 
is far older than anything found on our planet, So 
thore isa lot to gain from doing this. 


PROBABLY ANGLE 
eee 


THE MOON THAT 


couLD SONITAIN TS 


a\ NAVEEN 
\ y JAIN 
PR certounde and harman, Moos Express 


ase John ¥ Kennedy, ‘We 
1 to go to the Moon, not because it is easy but 


111 wore to paraph 
cho 
because itis great business 

When Moon Express lands on the Moon, wo will 
become the first private company to do so, But 
more importantly, we become the fourth 
superpower to do so. That is quite symbolic of 
things to come, To me, the next sot of superpowers 
are likely to be entrepreneurs, not nation states. 

Tho time is now right to use technology to solve 
the grand challenges facing humanity. ! argue that 
landing on the Moon could potentially bring 
world peace. We fight over land, water and energy 
yet all we have to do is look up into space and 
there is an abundance of these things. 

Itis only a matter of ime before we get hit by a 
massive asteroid, If we livo only on Earth, then 
humans are going to become extinct like the 
dinosaurs. Wouldn't you prefer to have some 
entrepreneur creating an underlying 
infrastructure so that we can really become a 
multi-planet society? 

‘What we will be doing is creating the 
underlying infrastructure of space. We think of 
ourselves as the iPhone of space. Nine-and-a-half 
years ago, Steve Jobs launched the iPhone and the 
App Store. Obviously he had a seriously good idea 
of what people could do with the device but no 
ined that the number one thing that 
people would use their iPhone for was to throw 
birds at pigs [the Angry Birds game}. But that’s 
exactly what poople did und it took seven yours 
until something else captured the imagination of 
humanity and that was Pokémon Go. 

Now that we have ereated this iPhone of the 
Moon with Moon Express, we have to ask 
ourselves what is gol o Pokémon Go. 
Will that be something that Moon Expross will 
create, or is that something that we will allow 

sto dat Itcould be bringing 
stuff down to Earth, or using stuff to create 
habitats on the Moon 

My gut rection is bringing the lunar rocks to 
Earth could be the most beneficial task initially, 
We could disrupt the diamond industry 
Diamonds were never the symbol of love and 
romance until the 19508, De B 
brilliant campaign to sell that idea. If you are an 
ontropreneur against a monopoly you don't fight 
them, you change the game. So, we bring back the 
Moon rock and we change the paradigm: it's not 
enough to give hera diamond, if you lave her 
enough you give hor the Moon.” 


tobet 


other entraprenet 


rs created a 


4“ 
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GONZALO 
= 5 MUNEVAR 


“| WAS A KID WHEN 


ot the case, it ix still 
‘and the Me 


mportant to 
came to be 


APOLLO HAPPENED® 
AND | THOUGHT IT 
WAS THE FUTURE, 
| THOUGHT THAT 
WAS WHAT WE 
WERE GOING Toh 
BE DOING: PEOPLE 


IN SPACE” 


They weren't brilliant bu and dr 


7 PROF DAVE ROTHERY 


Professor of planetary peosclences, 
Open Unversity, UK 


Lunar exploration has be 


COVER FEATURE 


me 


wa) COMMANDER 
PR) CRSHAORELD 


informed decisions. If we never explore then we 


cannot improve and expand. Exploration is 


a complete bust. Cabot 


stol in one ship, and d 


doing, but he 


Ankpote 


Spore Oe lunar 
netics 


ro is nothing magic about t 
space exploration, but poo 
of taking exploration int 
on, But it's inaccurat 
many his 


unknown. The real question is how do we n 
it, How do we not make fatal mistakes. We 
it wrong. On the [International] Spa 
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make us 
antisocial? 


MANY OF US HAVE EXPERIENCED THE WAYS IN 
WHICH SOCIAL MEDIA HAS CHANGED THE ONLINE 
WORLD. BUT SHOULD WE BE WORRIED ABOUT IT 

ALTERING OUR BEHAVIOUR TOO? 


WORDS: DR DEAN BURNETT 
Dean is a doctor of neuroscience at Cardiff University. His debut book, The idiot Brain, is available now. 
You can follow him on Twitter @garwboy 
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IN Focus 


ently, witnessed th 


unpleasant breakdown of a 
tionship. One partner accused the other of 


infidelity and promiscuity; the oth 
claims of emotional abuso, drunl 
inability to perform sexually. All this, in much more 


n behaviour and an 


age than that conveyed here. It got nasty 
fast, with children being dragged into it, and friends 
taking sides and furiously rowing with those who'd 
takon the other side, All very grim, and it made me 
vow to avoid any and all of those involved as a result 
That wasn't difficult thos 
mot any of them to begin with. This whole breakdown 
happened on Facebook. Some friends of friends had 
asked to add me to their network, Id unthinkingly 
agreed, and thus I ended up with a front-row seat to 
their hideous break-up. Ironic, that a social network 


sweary lang: 


h, as fd never actually 


Was essentially responsible for the destruction of so 
many social bonds. 


You've no doubt heard many complaints about social 


networks be! 
confusing, compromise your privacy and so on. But do 
they actually make u: 
antisocial? Is there any 
erodibility to that claim? 
If, like many do, you draw a 


They're time-consuming, invasive 


clear line between online 
eractions and real-world 
interactions, with more 
importance being placed on 
the Latter, then yes, arguably 
there is, But to really get to the 
hoart of the matter, you have to 
look at how soc 
affect our boha 


hor people, 
They can and do have 
significant impact 


things, because of the way our 
brains work. The truth is, our 
eractions, both online 
and in person, have a huge 
effect on our thinking and 
cognition. The social brain 


hypothesis, first put forward in 


the 90s by anthropologist Robert Dunbar, suggests that 


ble nature is why we have such big brains tc 


b 
banded together in communities, and this cooperat 
approach proved 

lifestyle requires a lot of ink 
who do you trust? Who will he 
favours? And so on. A su 

tn abl 
you need a lot of grey 


with. The argument is that primitive humans 


useful for our survival. E 


n to be processed: 


» you? Who owes you 


s to be avai 


the theory, anyway (and there are others). 

In support of this, brain ima 
a network of regions, including 
str 
show incre: 
being part of 


prefrontal cortex and anter 


jures and tempero-parietal junctions, which 
d activity when the subject contemplat 
group. Areas like the ventral med 


cingulate cortex show 
of self 


wareness of the 


our identity, and when p 


groups or communities we feel we're part of. This al 
suggests our social interactions are component 
of our identity, at a very fun 


SOCIAL BUTTERFLIES 


Humans need social interactic 


of social contact, as when 
confinement, is recognised by psychologists as a form 
of torture, On the other hand, too much social 

nd either. Social in 


work for the brain, as it requires mental effort. This 


explains the apparent contradiction between humans 


need ing social interaction, but also needing privacy. 


away for a bit and ‘recharg 


privacy ti 
All this shows that the brain strikes a precise 


interactions. But just as putting 10 times the 1 


amount of sugar into a cake doesn’t make it 10 times 


better, so social networks can amplify aspects of 


sociali social relationships in ways that ate 
unhelpful, ifnot downright harmful 
010, professional psyc 


cial network addiction was a real @ 


As warly as sts were 


arguing that 


brain when we enjoy 
success soca, 
Interaction pving usa 
rush pleas 


© phenomenon that should be classed as a clinical 
disorder, citing a case study ofan individual who 
spent five hours a day checking Facebook, rarely 
leaving the house to do so, losing jobs and i 
interrupting the therapy consultation to check their 
updates ~tantamount to opening a beer duringan AA 
meeting. Itessentially means cutting off all other 
forms of social contact to focus solely on social media, 
to the detriment of your overall existence, 

there are explanations for this. A successful social 
interaction means we experience a real-world reward 
in the brain. Oxytocin release gives a general sense of 


well-being and connect 


and the mesolimbic reward 
pathway, buried deep in the 
centre of the brain, releases 
dopamine, giving a rush of 
pleasure, FRue 

fow studies even provide some 
evidence ~that a successful 
social interaction online, such 
as a popular Facebook post or 


“As early 

as 2010, 
psychiatrists 
were arguing 


ion nda 


that social Peete tive si 
network Unfortunately, these social 


hits’ are a lot easier to get 
online, without all the effort of 
Drugs of abuse operate on 
similar principles, triggering 
the reward pathway, but 
without the hassle of actually 
doing the action that the brain 
would consider deserving of a 


addiction 
should be 
classed asa 
disorder” 


We are socal creatures - 
laolationeused aa form of 
torture and cam warp the mind 


reward, Over time, the brain adapts to expect these 
pleasurable signals, and does things like disrupt the 
areas responsible for inhibitions or conscious 
self-control to keep them coming. Indeed, a 2013 
neuroimaging study at the University of Zurich led by 
psychologist Dr Katrin Preller revealed that cocaine 
addicts have diminished activity in areas like the 
orbitofrontal cortex, resulting in reduced emotional 
empathy and willingness to socialise. So if social 
network addiction is exploiting similar mechanisms to 
cocaine addiction, then social networks may well be 
having an ironically negative impact on individual's 
ability to socialise, rendering them mo 
More 


rch is needed. 


CONTROL FREAKS 
Another issue is that people ha 
control 0} 

ide, toa much gi 
rience th 


heir interactior 
ater d 
pul up only good p 
dolote unwise comments, sf 

memes and so on. This satisfies an underlying process 
the brain engages in ki 
manage 

present t 
in order to 


check, share smart 


int’, where we're constantly 
best possible image of oursel 
ake them more likely to apps 
A 2014 study led by the University of Sheffield’s Dr 
Tom Farrow looked at impression management. Using 


scanning technology, the team asked subjects to choose 
behaviours that would make people like them, and that 
would make people dislike them. Activation was 


recorded in rogions including the medial prefrontal 
cortex, the midbrain and cerebellum, suggesting that 
these brain regions are involved in processing the 
image of ourselves we want to present to others, 


‘Spending ee vociisng 
es with peoplecanbehard 
"aorktorthebrain 


However, these areas were only noticeably active when 
subjects tried to make themselves look bad — that is 
when they were choosing behaviours to make people 
dislike them. Ifthey were choosing behaviours that 
made them look good, there was no detectable 
difference to norma! brain activity. Coupled with the 
fact that subjects were much faster at processing 
behaviours that made them look good as opposed to 
bad, the conclusion was that presenting a positive 
ge of ourselves to others is what the brain is doing 
all the time! Its the brain’s default state, 

Granted, it was a small and limited study, but it's an 
interesting outcome nonetheless. And if we're 
constantly focused on presenting a positive image of 
‘ourselves, it's no wonder social networks are s0 
popular, as they offera much 
how we come across. 


eater sense of control of 


But this control is a double-edged sword. Even if 
you're just sitting with friends, the tendency to check 
your phone rather than talk can be overwhelming. The 
brain is usually averse to risk, proferring predictable 
options over less certain anes, and th 


cool, calm 


n the screen is often subconsciously more 
than the chaotic conversation goin 
around you. The people you're with 
beh tisocial, And rightly so 
More worryingly, a 2015 survey of men aged 18-40 by 
se Fox and M Rooney in the journal 
Personality And Individual Differences revealed that 
the amount of time spent on social net working sites, 
sting selfies and, revealingly, editing selfies to make 
E them look better, was correlated with traits like 
rcissism and psychopathy. This isn't to say social 
notworks cause these things, but they offer an outlet, a 
way for them to be expressed free of consequence, 


consider this 


Whore they may otherwise be criticised or challenged 
thus ensuring more sovially acceptable behaviours. 
Another intriguing finding, from a 2015 study led by 
Prof Joy Peluchetto at Lindenwood University, was 
that certain types of behaviour on social notwarks ~ 
namely d ‘openness’ ~actually 
increase the odds of being a victim of cyberbullying, It 
may sound countorintuitive, but it makes a certain 
amount of sense, A person may typically keep their 
more flamboyant or axprossive natures suppressed. 
because social norms deter such things. Subtle si 
of discomfort in those around you, awkward body 
language and responses, muted atmospheres... these 
Il act to koep grogarious or averly personal tondancies 
in check, to some extent 

Howover, such cues aren't prosent online, so you can 
boas overly expressive or personal as you like on 
there. But other people may find this unsetti 
off-putting, or could see it as cynical attention- 

king, Either way, they react aggressively, and attack 
person. But social networks also protect the 
attacker from the consequences of their actions, 
introducing ¢ distance and degree of anonymity 
between themselves and their victim, shielding them 
from the immediate effects, but supplying the sam 
rush’ of having lowered someone's status and boasted 
their own. So social networks again become a way to 
facilitate and perpetuate antisocial actions. 

Social networks also give us the ability to pick and 
choose what we see and hear from others, meaning we 

end up in the oft-cited ‘echo chamber’. Social 
networks make it much easier to form groups, and 
constantly remain part of them. This can give us a 
more ‘extreme’ leanings, making more intolerant of 
contrasting views as we grow unused to encountering 
thom, What should bea casual moet-up ina pub can 
easily become a blistering row about a football team. 
Antisocial behaviour, caused by social notworks 

W's not all doom and gloom. More nervous or 
socially awkward poople can bo liberated by the 
controlled and organised communication offered by 
social networks, and great friendships and 
relationships can form across the world now that 
would never have boon able to exist before. But the 
truth is, for all that they may sometimes not work that 
well, the human brain has evolved a varioty of systoms 
tom tion happens as efficiently 
4s possible. Social networks, though, throw many 
spanners in the works here, causing overall 


disruption, which can 


sure social int 


sometimes moan they ond 

up achieving the opposite of 

what they're built for, and ead a8 

making people antisocial abo 
Like and share this article 


ifyou agree! @ 
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GENETICS 
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2 
22 Genetic testing is cheaper than ever. Companies are lining 
up to sell wine, shoes, fitness plans and more — all tailored 


to your DNA. But just how feasible are their claims? 
Kat amey 


less than two 2000s, At this time, relatively little was 


known about how small differences in 
DNA sequences betwee 


s single 


known 


ments based on testing a 
SNPs. Given the Lac 


entific evidence linking SNP 
detailing thousands of variations within characteristics, these ismissed by 
your DNA linked to traits, health and the authorities as being medically 
heritage, at a fra unproven and an 


Unsurprisingly, « By the middle of the docade, the gone 


have been quick tojump onthe genomic testers had star 
a bandwagon, 0 werything from 
& fitness plans to 


J to wise up. Rather than 
offer any kind of medical 
which would lead 


alators such as the 
dministration (FDA), 
e their SNP 
Losts purely for informational and 
DIRECT TO YOUR DOOR educational use, By 2009, more than 500 
SNPs had been reliably linked to the risk 
such as cancer, and this @ 


uch detailed information 


8 pn NER IITOE ae, 
ee RR > 


GENETICS 


THERE'S VERY 


LITTLE HARD 


© was growing year-on-year. Anyone 
witha burning biological curiosity and a 
thousand dollars to spare could now sign 
up to ‘get thoir genomes dono’. Yet despite 
their growing popularity, when experts 
analysed the results of these tests they 
found them to be misleading or even just 
plain wrong, driven by deceptive 
‘markoting rather than sound science. 

Put off by regulatory crackdowns and a 
limited consumer base, many of the 
original SNP-based personalised get 
firms closed down or sold out to larger 
firms, But there have been a few 
survivors, and these companies continue 
tolink SNPs toa wide range of disease risks, 
physical traits and ancestry. And as the pace of 
technology has accelerated and costs have 
plummeted, the genetic marketplace is opening up 
once again 


FAMILY TIES 
One of the big boom areas is in genetic ancestry 
. with companies offering to find your long- 
lost genetic relatives and trace your roots around the 
globe. Some of them even tell romantic stories of 
ancient tribes, fierce barbarians or sophisticated 


EVIDENCE THAT 
A GENETICALLY- 
TAILORED DIET 
IS ANY MORE 
EFFECTIVE THAN 
A GENERIC ONE 


BELOW: Aprinted 
copyotthe 
‘human genome 
{ila whole book 


ICKT Ache 


artists lurking up the ancestral 
family tree, 

W's certainly possible to pin genetic 
heritage to certain parts of the world. 
particularly for populations rather than, 
individuals (though even then it's a 
relatively imprecise science}, as well as 
figuring out what percentage of your 
genome came from Neanderthals. But 
ts working in the field of 
n genotics and evolution are less 
4, For example, researchers 
from the Molecular and Cultural 
Evolution Laboratory at University 
Colloge London have investigated and 
debunked the more dubious claims as little more 
than “genotic astrology”. They argue that the 
items of human mating and migration 
ky to tease apart the tangled genetic 
threads in each of us with any degree of accuracy. 

‘The other hot topic in DTC testing comes under 
the broad banner of ‘lifestyle’. Companies now offer 
the chance to ‘hack your body’ and “boost your 
human potential” with all kinds of dietary and 
fitness advice tailored to your personal combination 
of certain SNPs, Some recommend combinations of 
“genetically selected’ vitamins and dietary 
supplements, while others even offer personalised 
meals delivered direct to your door. But although 
these tests all claim to be supported by science — 
and while it’s true that the SNPs they test for have 
been linked to weight, metabolism or other physical 
traits in large studies —there’s actually not very 
much hard evidence available to suggest that 
following a genetically-tailored diet and fitness 
plan is more effective than following a generic one. 

In fact, a large randomised controlled trial carried 
out by scientists at University College London and 
published in 2015 showed that giving people a 
weight loss programme alongside information about 
thir personal version of a gene called FTO ~ which 
's associated with body weight— made them more 
likely to think about losing weight, but wasn't any 
more effective than the programme alone. 

Another study show in behaviour, at 
last in the short term, 
genetic information about t 
diabetes —although on the 
increase in worry or anxioly either. 

“My feeling is that [DTC tests use] quite a clever 
marketing strategy,” says Dr Caroline Wright, 
programme manager for the UK's Deciphering, 
Developmental Disorders study and scientific lead 
England. “I think the science bob 


DNA 
attributes, but it doesn’t necessarily 
moan that if you test that particular variant ina 
particular person it will be predictive for what they 
like or what they can do.” 


es wesc 


woos WELLCOME TRUST SCONCE MOTOUBOARY {LUSTBATO 


MORE DATA, MORE PROBLEMS 
‘Taking advantage of the ever-shrinking cost of DNA 
sequencing. DTC companies are now moving on from 
SNPs and taking a deeper ook at the human genome, 
The next step is exome sequencing — reading the 
entire genetic recipe of all 20,000 genes in the 
genome, without the misleadingly named ‘junk’ DNA 
that lies in-between. 

‘The first firm into the exome marketplace is Helix 
backed by DNA technology giant Illumina. Based on 
the principle of ‘sequence once, query often’, Helix 
plans tostore customers’ exome data and allow them 
to access it through an app store, with third-party 
partners offering gene-matched products ranging 
from health analysis to lifestyle advi 

The first product on offer is Geno 2.0, which is an 
anoestry analysis package that's produced in 
‘association with National Geographic. Further 
partners are in the process of signing up, includi 
range of academic institutions such as Duke 
University and the Mayo Clinic, On the less serious 
side is Vinome, which offers customers regular 
deliveries of genetically-matched fine wines with “a 
Tittle science and a lot of fun”. 

Whether Helix’s exome-and-app approach offers 
anything more than the SNP-based ancestry or dict 
and well ness tests remains to be seen. The thornier 
issue will come if Helix offers analysis of genes 
involved in disease. Not only does this skirt the line 
With regulatory agencies such as the FDA, which 
demands that medical tests are only available © 


Personalised genetics companies use two main 
techniques to quickly and cheaply analyse your 
DNA. Here's how they compar: 


Collection 
‘ithar's needed analyse your DNAs 


gone testing companies 
J 
Extraction <— 
The company extracts and pues your 
7 DNAtromcetsinthesalva, 


“Theesome nmase up ory wns, 
weer cocng porns genes 


SNPS Exome sequencing 
Rather than look at individual ONA 
letters exome sequencing volves 
readingallaf the DNA tha codes for 
‘20,000 genes The exome is only 
he hurman genome, but 


The quickest way to look fr DNA 
variations between peopleisto find 
‘angle ruciectide polymorphisms! 
(SNPS). Each SNP corresponds toa 
diferenceinasingeONA building 15 percent 
block, or nucleotide the letters AC. contains 
and") and some ofthese SNPs have 

been lnkod to particular heal and 


phynealtats ran sNPanaiyss butalsomore 
| Mb | 

\ =ys 

\ 


¥ 


Information 
Final, the company wiluse your ONA 
Variations to give you personalised information 
ncestey family planning, disease ris, 
ness, and even food preferences, 


about 


between people thanSNPs This 
technique s mare comprehensive 
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GENETICS 


Direct-to-consumer gene-testing companies 
cover many areas of life. However, the scientific t 
evidence supporting their products may be weak, 

so buyer beware! 
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“THE SAME ISSUES 
THAT HAVE ALWAYS 
DOGGED GENETIC 
TESTING REMAIN, 
PARTICULARLY 
AROUND PRIVACY 

AND CONSENT” 
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: Jeff Forshaw and Brian Cox : 


IDE TO THE COSMOS 


Part lof I\ 


THE 
VERSAL 
FABRIC 


To understand the cosmos, we 


st need to get to grips with 
the nature of space and time. And when we start to do that, 
some strange ideas emerge... 


About this series 


impossible 


In this exclusive four-part series, witha 
physicists Jeff Forshaw and Brian Cox Light travels at 300 
introduce us to the biggest ideas in million metres every 
modern physics and cosmology. What pocond Int yom, 


(etna dine Sraeounere chased after it at 209 million m/s, it 


everything made from? What 
happened before the Big Bang, and 
how will the Universe end? We'll 
delve into the deepest questions 


would still be receding from you at 300 
million m/s, not at the 1 
might expect (strictly speaking, the ligh 
should be travelling the 
space). That crazy-sounding 


concerning the very essence of space, | from Albert Hinste 


time, matter, and reality itself 


aand is the bedrock 
of his Special Theory of Relativity. © 
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Time doe 
not tick ata 
steady rate 
across the 
Universe 
-in some 
places it 
ticks faster” 


© The implications of Einstein's 
are enormous, For example, it means 
that time does not tick at a steady rate 
across the Universe — in some places it 
ticks faster than in others, and it 
becomes possible for people to age at 
different rates depending on whe 
they are and what they are d 

Perhaps the most dramatic exampl 
of this is the ‘twin paradox’, where an 
astronaut departs from Earth, leavin, 
her twin brother behind. She zips 
around fora bit in her super-fast 
spaceship and then lands back on 
Earth a year later, only to find that 
many more years have pass 
home, and her brother is now an old 
man. This is exactly the kind of 
weirdness that must be true if Einstein 
is right - though we aren't awa 
in our everyday lives because we 


zip around fast enough, and so are 
tricked into thinking time is more 
constant than it actually is. 

The fact that a moving clock do 
tick as fast as a stationary one is 
actually quite © Jemonst 
First, imagine a clock made from two 
parallel mirrors, between which a 
particle of light o¢ ‘photon’ bounces 
back and forth (see "The key idea’ 

you have one of these 
in your hand, and that yo 
up and 
of measuriny Now imagine that a 
friend also has one of these c 
that sho's moving tally 

From yd of view, her pho 
bounces from one mirr 
and back ag 
d each round 
photon in your clock. 

There's nothing cont 
what we just said. Here come 
weird bit. Because, accord 
Einstein, the light bouncin, 
friend’s clock is trav 

ss the 

Al in your friend's clock must t 
longer to bounce between the 
In other words, your fri 


1 Like a special feature of lig 
ks, But it isn't... itis a feature of all 
ks. To understand why, we need to 

introduce Einstein's second crucial 

idea —an idea first introduced by 
Galilei in the early 1600s, 


IT'S ALLRELATIVE 


Galileo imagined a ship moving at 


fixed speed over a calm ocean. Insi 
this ship, below decks, is a host « 
flies, butterflies and other small 
flying animals”. He noted that, from 
observations of the creatures made 
only inside the ship, it would be 
impossibl the ship wa 
The ides that 
ments and observations made in 


Einstein fo 
itto be true, Acc 
principle, ifa 


The key idee 


M 


ION SLOWS THE PASSAGE OF TIME 


Imagine a clock made from two parallel mirrors with a photon (particle of light) 
bouncing between them. Ifthe mirrors are placed the correct distance apart, the 
photon will take one second to make a round trip between them (A). f the clock is 
moving horizontally, however, the photon will trace out two sides ofa triangle, 
travelling a greater distance (8). Since the speed of lights constant, the photon will 
take longer to bounce between the moving mirrors, and ~ from our point of view ~ 
each second on the moving clock will take longer than on the stationary clock 


‘The Andromeda galary-50 years away (if you cou travel at 989989999 percent ofthe speedo light) 


Glossary 


LIGHT CLOCK 


Atype of clock where light bounces 
between a pair of mirrors, These provide a 
useful way to think about Einstein's Special 
Theory of Relativity, which says moving 
clock will run stowerthan a stationary one, 


TWIN PARADOX 


The puzzle that two identical twins should 
age at different rates depending on how 
they move. There's actually no paradox 
= Einstein's Special Theory of Relativity 

why this is true, 


NEUTRON STAR 


‘These astonishingly dense dead stars have 
amass roughly equal to the Sun, but 
squeezed into the size of acity. Spinning 
neutron stars emit pulses of radio waves, 
which can be used by astronomerstotest, 
Einstein's theory 
of gravity, 


PRINCIPLE OF RELATIVITY 


The idea that there is no way todefine ‘at 
rest! in any absolute sense. In other words, 
all motion is relative. 


SPACE-TIME 
Modern physics combines the three 
dimensions of space andthe one 
dimension of time into this single, 
four-dimensional entity. 


GRAVITATIONAL WAVE 


‘A moving ripple in the fabric of space-time 
that causes lengths to change and clocks to 
tickat different rates as it passes by, 
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© slowed down, then so must all ather 
moving clocks be, including our 
wristwatches and our heartbeats, To 
appreciate this point, lot's suppose 
Light clocks are actually special, and 
that they slow down while other typ 
of clock do not, Ifthis were true, a 
person could compare their light clock 
with their wristwatch and, because the 
light clock would be running slow, the 
would know that they were moving 
Since this contradicts the principle 
rulativity, lo sus that light clock 
cannot be special 

Tho principle of rolatt 
that movement is always relative, It 
makes no senso to say "Lam moving 


when I cycle down the road" ~it 

makes sonse tosay “Lam moving 

lative to the road’, This isn't as boring 

an observation as it sounds. A movi 

clock runs slow compared to one at rest. 

but it would be equally valid to re 

the moving clack as being ‘at rest’ and 

theother clock a 

case we appear tobe 

clock runs slow compared to the other, 
‘nd that sounds like nonsense. But 

remarkably, there is no logical 

contradiction here, For example, itis 
ay for person A tosay that person B is 
jing more slowly and for pe 

say that it’s person A wh 


mora slowly; these two statements are 


both true so longas A and Bare in 
uniform motion relative to each other. 
Ofcourse, A and B cannot both be 
younger than each other if they 
actually moet up for a cup of coffee 
But in arder to do that, one or both 
must accelerate or decelerate, and then 
the two of them will no longer be 
moving relative to each other 

Wo can use this logic to shed a bit 
more light on why the astronaut twin 


really does a than her Karth- 


“This isa 
lovely result 
because it 
implies that 
humans can 
conceivably 
explore the 
cosmos” 


point 
owly than he 


because she is 


because he never accelerate 

decelerates (he is ‘in a st 

motion’) This means his sister mu: 

younger than he is when she returns, 
Understanding this fr 

view is more tricky. Actually, her 


point of 
brother is ageing more slowly than she 
s during tho journey 
where she emily. is 
inly when she is accelerating or 
decelerating (which she needs to 
a to Earth) that he 


FLIGHTS OF FANCY 


today star 
meda befor 
humans on Earth. tt als 


espeed 


takeat leas 
years to reach the galaxy, as determin 
using clocks at rest relative to the Ear 
Such a long journey seems to imply that 
nohuman could ever travel to 

italic 

swith the twin par 

ard the sp 

age much more slowly than 
back on Earth, and the fa 
spaceship e more this will b 
the case. In fact. 
spaceship trav at 9.999000 


-an work out that a 

cent of tl ight could travel t 

measured by those on bo 

spaceship (and 2.5 million 

moasu on Barth) 

humans can conceivabl 

cosmos. Wear 

within the 

we just ha venta spacecraft that 
h 


of a 50-year 
highli 


quest 


ABOVE Jodral Bank's Lovell Telescope payed part inconfirmingthe existence of gravitatinal waves, and sa confirming instel's theories 


1 


The speed of lightasit, 
moves through empty 
space is the same for 
everyone, which means 
Itwould be impossible 
to catch up witha beam 
of light, no matter how 
fast you might, 
hypothetically, 
betravelling. 


Relativity in five steps 


© 


2 


t's also impossible to 
tell the difference 
between moving 
uniformly and not 
moving atall-thisis 
known asthe principle 
of relativity. Einstein's 
principle was 
pre-empted by Galileo 
inthe 17th Century. 


3 


From these two ideas, 
Einstein concluded that 
time and distance are 
not constants: moving 
clocks run slow, moving 
rulers shrink, So 
someone zipping 
around ina spaceship 
will age slower than, 
someone on Earth, 


4. 


Gravity alsoaffects the 
passage of time, Clocks 
slow down under the 
influence of gravity 50, 
for example, clocks tick 
faster at the top of 
Mount Everest. This isa 
key result of Einstein's 
General Theory of 
Relativity. 


5. 


Space and time are not 
fixed - they are 
‘malleable and 
subjective, and 
together they form 
auniversal, 
four-dimensional 
fabric called 
space-time. Thisideais 
central to physics. 
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“Einstein 
made the 
bold claim 
that a clock 
placed at sea 
level ticks 
more slowly 
than one 
placed at 
the top ofa 
mountain” 


-ASOVE Gravitational waves ripples the fabric af space and time confem Bnstens theory 


“Finstein’s 
theory 

forces us to 
conclude 
that, like 


time, 
distances 
in space 
are also 
subjectiv 


Jeff Forshaw is profess 


Brian Cox. 
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EVERYDAY SCIENCE 


HELEN CZERSKI.. 


“4 “THE SHIMMER OF A SUNSET OFF THE OCEAN MIGHT 
JUST HAVE SOMETHING TO SAY ABOUT YOUR HAIR” 


model, crowned with 

a shining fountain of 

A solection of 

brushes located to my 
olkit 


impossible 
dif 


rent hi 
left were laid out like 
primed for the pursu| 
perfection. My own wayward 
mane kept falling into my eyes, 


betraying my utter ambivalence 
towards the hair care trade, But the 
ist that we had come to 
visit was determined to extract my 


opinion anyway. He was gesturing 


a question: “Which o1 
you think is in the 
condition?” Iwas clearly about to 
tof hair care 
because all of the tresses looked 
exactly the same to me. And thet 
just before Iadmitted my 
my brain made the link 
with the ocean. 
ply Pacific Ocean was 
nion when I made the 
my PhD topic to oceano, 
introduced to the mysteries of our pl 
the Scripps Institution of Oc 
California, where I was 
rything. Every 
woode 


est 


backdrop to #1 
scientists would gathi 
t over the ocean 


low, reaching out 
rds me. It’s poetically known asa ‘glitter 
sunlight sparkles off the ocean into your 
eyes. And on this very same clifftop, d 

two physicists had worked out that the glitter path 


itter path on rivers and lakes 
never the Sun is low in the 


as well as the ocean, wh 


sky. A 
Some 

close to the Sun, which becomes 
narrower as it comes in towards the 


shore. And sometimes it bulges in 
the middle, ort 
water isn't a perfect mirror, because 
itisn’t completely flat. IFit was 
then you would just see an upside- 
ofthe Sun reflected in 
2. But that’s rare, A glitter 
path is made up of thousands of 
individual sparkles, as different 
waves catch the Sun's image, Those 
waves can be slightly off to the side, 
orin front of, or behind the perfect 
and you see the sparkles as 
nt waves catch the light 
coming from the Sun and redirect 
itto you, So the rougher the water 
is, the wider and longer the glitter 
path, because there are lots of 
different places that a wave can be 
and still bounce sunlight towards 
you, A narrow glitter path tells 
you there's calmer water. Even 
though you can't soe the individual 
waves they're rolativoly small and 
they could be miles away - the 
glittor pattern is providing a 


ar the coast, The 


measure of surface roughness, 


And sob 


to the hair, An individual strand of 


hair is covered with tiny scales, On healthy hair, the 


scales lie down flat, but on damaged h 
out atall sorts of funny 
was reflecting tho bright light in 
and the 


work both here and on the of 


DrHelen Czerski 


they stick 


wider, The 


ame principle was at 


an=[ couldn't s 
scruffed-up seales on the di 
hair, but I could infer th 
oxistonce from the shine pattern. 1 
pointed at the one with the narrow 
shino pattern, and the hair 

scientist beamed at me, Maybe 
there's hope for me yot in the 
world of hair care, @ 
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YOUR QUESTIONS ANSWERED 
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Psychiatrist suffers stroke, then analyses symptoms to help others 


Dr Tony Saunders always looked But Tonynoticedthat discussinghis anewgeneration of doctors are 
after his health, soitseemeddoubly stroke madehim anxious~heeven supporting their patients with 
unfair when he collapsed with a started stuttering. powerful new techniques. 


stroke in the 
sia iii abide Asapsychiatrist, he identified this Thisis Tony's legacy. And now you 


Tony's family were worried thathe as post-traumatic stress disorder. can strike back against stroke too, 


could die, as stroke takes alife He then realised that, on top by leaving usa legacy of your own. 
every 13 minutes in the UK. of his medical training, he now 

Andit’s the leading cause of had valuable first-hand experience 

severe adult disability. of stroke. 

Fortunately, with excellent So Tony struck back by overcoming 7 & 
treatment, Tony eventually his anxiety, and giving talks to 

returned to work. medical students. As a result, association 


Together we can conquer stroke. 
uk or visit str 


IN NUMBERS 
Why do our ears ring after 
we listen to loud music? 


“estan a Cana 


Kinkajou and redox 


MEREDITH BAILEY, HORSHAM 


Why don't humans 
have a penis bone? 


CLAIRE RUSSELL, LFICESTE 


inis bone or ‘baculum 
pl 
means all of them. I seems to have evolved 
tly 
mammal line 


scommon to Loud sounds can damage the hai colls in 
your cochlea of your inner ear. This causes 
soine degree of hearing loss and your brain 
tries to compensate by turning up the gain, 
rol so the signals from remaining 
healthy haircells are amplified. This also 
amplifies random noise in the signal, 
which we hear as. ringing, Prolonged or 
repeated exposure to loud noises can 
damage or kill the hair cells for good. ew 


tal mammals but by no 


What's the most remote 
inhabited place on Earth? 


JESSIE BAKER, CAROIF 


subsequently been lost in many cases. 
Amon aro the 
ones without a baculum, although it 


in gorillas and chimpanzoes, 

The baculum al 
penetration and itis normally only present 
in animals that mate for longer than three 


minutes, Lengthy sex sessions area 


That record normally goes to the Tristan da 
Cunha islands in the South Atlantic, which are 
2,434km from Saint Helena. But they are on} 
fyou consider Tristan da 
Cunha island itself and Gough Island as part of 
the same archipelago. The two islands are bath 
inhabited and only 399km apart from each 
other. Discounting these, the next most remote is 
Easter Island, which is 2,075km from the 
nearest other inhabited spot, Pitcairn Island. uw 


THE THOUGHT EXPERIMENT 


adaptation to maximise the male's chance 
of impregnating the f 
evolved monogamy asa reproductive 


le. Humans 


st which —along with other social 


ruiles—reduces the risk of females mating 
with rival males, Men can 


away with shorter copulation times. wy 


perefore got 


Why is Jupiter stripy? 


OLIVER FLIPPANCE, KENILWORTH 


Jupiter's stripes or ‘bands’ are cau 


What's the 
slowest a 
plane can fly? 


LUCIE COLTMAN, " 


r ally this is th 
called ‘stall speed’, where air) 
ses over the wings fast 
h to sustain altitude, and 
11 planes this can be less 
okm/h (31mph), But at 
ds, the aireralt is 


speeds exceedin: 
250km/h (155mph). aM 


WHAT WOULD HAPPEN IF THE EARTH 
STOPPED SPINNING? 


=i 


by diff e chemical 
composi nperature of the 
jospheric gas. The light 
rod bands are 
show re 


gas is sinking. It used to be a 
ht that the only cause for 3 
strong i 
1s coupled with 

cells circulating t 

it layers of 

osphere. However, it is now 

thought that Jupiter’s moons also play 
an important role in making Jupiter § 

stripy by tugging on the planet's 
atmospheric convection cells. aw 


1. SUDDEN STOP 
ifthe planet stopped suddenly, everything on 
the surface would be destroyed, as the 
‘atmosphere, oceans and anything not nailed 
‘down kept spinning, Even braking to ahalt over 
aminute would mean everything experienced 
a sideways deceleration of three-quarters of 
Earth's gravity, so down’ would feel like itwas 
tan angle of 38°from the vertical That's 
‘enough to knock over most buildings. 


atmospheric wi 
strong convec 
ial between 


2. CHANGING CONTINENTS. 
Hitslowed down over several years, itwould 
stillbea disaster, Without centrifugal force, the 
‘oceans would move towards the poles, dropping 
‘ocean depth by 8km around the equator Since 
thisisless than the depth of the ocean there 
Earth’s water would be divided into two huge 
polar oceans separated by belt ofland inthe 
‘middle. Everything north of Spain would be 
underwater, as well asall of Antarctica 


3. BAKE AND FREEZE 
Once Earth doesn't spin on its own axis, aday 
lasts as long.asa year. Every where receives 
six months of daylight, gradually heating up 
the planet to well over 100°C. The huge central 
continent would get the hottest and any 
remaininglakesand rivers would boil away 
and be blown tothe poles by fierce winds. 
Even primitive life would only be possible 
alonga narrow strip atthe coast 


” 


RECYCLED PLASTIC BUILDING BRICKS 


Technology start-up ByFusion is currently developing machinery that can transform any waste plastic into building blocks 


1 Plastic rubbish is put 
into the machine 


2.The rubbish moves: 
along into ashredder 
thatcuts the plastic 
into smaller pieces, 


3 Theplasticisthen 
mixed with 
superheated waterand 
compressed 


are, tha wal ofa batertaat 
Inempatingantbiova free) 
wiaapum mechaniam 


i i rT fromthe machine and 
What causes antibiotic resistance? canbe sedforoulang 


spontaneous cha 
gene mutatio 
enzymes that inactivate antibiotics. Others 
julations, boosting the percenta change their outer structure so that 
stant bacteria, with new bacter! antibiotics can't gain access. Some bacteria 
generations inheriting resistance genes. e nechanisms to expel 
Bacteria can sometimes pass on resistance by antibiotics. Overuse and misuse of 
sharing genetic material with each other. antibiotics has exacerbated the problem of 
‘They can also become resistant following antibiotic resistance. «9 


6 Any plastics can 
beused 


What's the inside of a 
kangaroo's pouch like? 


DAVID SIMPSON, 


What time zones are 
5 used at the North Pole 
* and South Pole? ~~~ 


‘othe warmth and sa 
5" cosy pouch. T 
pockot is strotchy and slightly s 
and opens horiz 


CARY DINEEN, in 


P 

stages of their 

and then, mothers hy their 

babies’ nursery to ensure it doesn’t & 2 

and unhygienic. They do simply choose whatever 
je the pouch to E nt. Those worki 

and urine —a true An 


become s 
thisby licking 
romove ditt 
labour of 


8 


What is the current death/birth rate ratio 
in the world per year? 


ANTHONY PERRY, Us 


According to the W 
7.748 people 
births for every 


y JA aicR 


MO FARAH USAIN BOLT 


‘6m HEIGHT 1,951 
60kg WEIGHT 94k 
4 OLYMPIC GOLD MEDALS 8 
2.985 100m 9.58: 
3min 56.49S MILE 4min 30s (estimat 
Usain Boltisthe fastest humanintheworld, aerobic exertion, making them dead weights 


but only up to 200m. Hishugelegs, packed with over longer distances. Usain Bolthas never 


fast-twitch muscle fibres, allow explosive actually runa mile, but most experts think he'd 


acceleration but they car't sustain prolonged _ struggle to get atimeunder 4min 30s. 


80 


deepest lake 
on Earth? 


ELLIE PEARSON, NORTHAMPTON 


This title goes to 1,642m-deop Lake 
Baikal, which is located in southern 
‘Siberia, The lake is part of an 

ancient rift valley, and hax formed Why are human 


‘asthe planet's crust slowly pulls 


apart in that aroa, It contains Love our 8A brains so big? 
around one-fifth of the world’s pages? Follow our } ig 
unfrozen freshwater reserves, Its. l@ateneerecuean) LUIZZIE ALTON, GLASGOW 


isolation and ago have lod to the 
evolution of an unusual ecosystem, 
containing many plants and 
animals that are unique to the area, 


When winter rolls around, a thick 
layer of ice ean form on th g - also need large brains to keep track of their complic 
‘surface, trapping streams of bubbles , lives, Human social circles normally compr 


released from algae living in the Pe jared with 50 for chimpanzees. 

chilly depths. ew ee 7 Larger social groups have exponentially more 
interrelationships and our survival and success depends on 
being able to react to and predict the behaviour of our peers, 
Related to thisis the idea of social dominance. Once our 
ancestors had begun to master their environment, their 
biggest threats were other humans. Leadership tussles 
within and between tribes favoured smarter humans much 
more than those that were just stronger. 


Why can't we remember early life? 
KAREN EvaNS, (ee05 


Our inability to remember showed that thrve-yoar-olds 
anything from bofore the age had a memory of an adult 
ofthree orfouris referred to they'd met just onge when 
asinfantileamnesiaand it's — they were aged one. But for 
still fairly mysterious, We do some reason, likely related. 
know that infantscan form to the immaturity of infant 
long-term memories: chat lo memory processes, our 
athree-year-old about past oarliest memories are lost by 
‘events and you'll see for tho time wea 
yourself. Infact.onestudy years of age.q 


@ 


WHO REALLY INVENTED? 


| THE TELESCOPE 


HANS. LEONARD 
LIPPERSHEY DIGGES* 


1111992, atelescope built by the British 

astronomer and historian Colin Ronan 
| was shownon The SkyAt Night. 

Telescopes have been vital to science 


arrangement of lenses in 1608. 
Lelotacecerepenyarmragers 
diferent was that twas builttoa design 

_pre-dating Lippershey'sby decades. 

Ronan claimed that an Elizabethan 
‘surveyor named Leonard Digges had 
founda combination ofa glass ens and 
curved mirror that also made distant 
cons ores cons assis ot 


and suggested that ithad a claim to 
ai ot coast 
sted Digges's son, Thomas, had 
Te observe the sky years before 
| Galileo, Ronan's claim hasfailedto 
convince historians, however. They 
_argue that Elizabethan technology was 
| oteapable of makngthe optical. 
components tothe requi 
that thetelescope stooawkwardto.use 
inany case, Sothe consensus remains 
| thatLippershey isthe originator of the 
| first working telescope. am 


What is the dodo’s closest 
living relative? 


PIPPA NEILSON, ST 


The di a \e branched off from the p 


lived on the o . ‘ecords (bit.ly/nicobar_pis 
Indian Ocean. But that $ 

Those two formed th 

which was equally n 

So there isn'ta single liv 

dodo was c Th 


What's the neurological 
difference between 
anaesthesia and sleep? 


‘SOPHIA WAN, CROYDON 


Ifa neuroscientist used 
electroencephalography (EEG) 
record your brain's electrical 

tivity while you were under 

esthesia, the results would look 

different from how they appear 
when you are sleeping. In fact, your 
brain waves under anaesthesia 
would more closely resemble those 
seen were you to have the terrible 
misfortune of falling into acoma 
after brain illness oF injury. Doctors 
often tell surgery patients that they 
will be ‘put to sleep’ during the 
operation, but in terms of the 


accurate (and more unsettling) to tell 
them that they will be put into a 
reversible coma. q 


Race face 
MeetGraham, This sculpture 
was designed bythe Transport 
‘Accident Commission, as part 
of an Australian road safety 
campaign He portrays how 
the human body would haveto 
‘evolve to survivea ar crash 
His sul lange, and contains 
‘ectrafdand Kgamvents to 
protect the brain Meanwhile, 
his at faces covered with 
{aty tissue toreduce impact 
«damage, and his strong, 
barrel-thke chest sequipped 
with altbag-tkesacsto protect 
‘the heartand lungs Find out 
more at meetgraham.com.au_ 


Qa 


WHAT CONNECTS. 


FIRST CLASS POST 
AND FALCON 9? 


1 


in 3810, Heinrich von Kleist 
posed packing lettersinto 
tillery shellsand fringthem 

across the countryside. His 
‘plan would have allowed mail 
tobe carried acrossa relay of, 


Do fish drink? 


ANGELA CO 
Friedrich 
Schmieg! 
wasthe Depending on where they live, fish either drink a 
fistto lot or pee a lot. In the sea, a fish's body is less Why does the sea smell like the sea? 
wea salty than its surroundings, so it loses water siineeatea 
rocketto across its skin and through its gills via osmosis. 
alive mail in 53 To stop themselves dehydrating, marine fish 
Rekcbaercmmeedel } Cee Cet Sseee Saltwater by itself doesn't have any smell, but the things that live in it 
sieht concentrated urine. When migrating fish like certainly do, The rather stale, sulphury smell is dimethyl sulphide, 
sesitintoiren Tine ee / PROCES RM produced by bacteria as they digest dead phytoplankton. At low tide, 
—< 0 ra ee TT oc coll chemicals called dictyopterenes, which are sex 
much water until eventually their cells begin to pheromones produced by seaweed eggs to attract the sperm. And on 


Are self-driving cars any good at parking? 


swell and burst. To avoid this, they switch from top of ll this is the ‘iodine’ smell of the sea, which is actually the 


at wo, cesréene being heavy drinkers to plentifel urinators. ws tromophonols produced by marine worms and algso, as 
The new Fat electric carby Faraday _porfect parallel parking all by 

resalutsly saticxiory Guing its bg’ inside the cuz Howersr, If you wat Will e-learning 

unveiling at CES 2017, Thankfully, the most secure way of parking, try a replace teachers? 

aiilocoated patking fs improving, Th srage that oves your our ike phage oa 

Best carsof 2017 willtell youwhena parcel into its own slot, already in in uetats euisactsenael eae Se 

2p fs big enough, will position operation at the The Palais Coburg imal daiverywitha Repulse 


Online courses and intoractive forums 
are becoming important in many 
countries as they allows students to 
gain access to a greater depth and 
breadth of information than a teacher 
provide. At 


thomsolves correctly and can do Hotel, Vienna, Austria. re \ missle. The postmaster general 
\, predicted that regular rocket mait 
\ deliveries would be running before 


went one step further. 
nowledge-based artifi 
and created an AL 
assistant to respond to forum posts from 
his students, Goel only admitted to 
them it was an Al after four months, 
“blowing their minds”. But studies also. 
show that interaction with real people is 
still vital to enable children to develop 


rockets to send 5 
argotromNew i 3 normally. Children who use computers 
Yorkto Tokyo in 25 minutes, excessively show a measurable 


= deficiency in social skills. pa 
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Is the flag still 
on the Moon? 


ARRIET FYFE, FALKLAND ISLANDS 


Do any other animals get male pattern baldness? 
‘unis saunoens, 


Six flags were planted on the Moon 
—one for each Apollo landing. Apotlo 
11's flag was too close to the lander 


and was knocked over by the rockot The sensitive response to andr a and 
exhaust when Armstrong and Aldrin sex hormone— isan important feature the same way. And mice, ral 

took off again. But high resolution of human hair. At puberty, hairgrows ham: , shoep became 
images from the Lunar in places where we had none; and as we sensitive to f when the 
Reconnaissance Orbilershowthatthe |) age.changes in hormonal levels can _androgen levels were manipu 

other five are still standing, The flags jead to thinning hairin both men and the laboratory. There was 

‘were made of ordinary nylon though, women, and to baldness in some. But _ in which wattled starlings in the wild 


humans are not the only anim a bald scalp in res} 


50 they have all long since been 
bleached white by the Sun. w 


QUESTION OF THE MONTH 


Why do the centres of galaxies 
contain black holes? 


[ADAM KING, Hi 


sin andr 


experience this. Ithappens in chimps natural 


evidence that most galaxies contain so-called 
black holes at their cores, With 
nd abillion times that 
n, these leviathans first revealed the 
‘Adam King wins two Blink 
security cameras. These 
‘monitors are temperature- 
and motion-sensitive, 
and let you check on your 
home instantly via the 
Blink app (£109.99 each, 


oven relatively tranqu 

‘galaxies like our own Milky W mur hefty 
black holes. Their origin remain 
however, They may have been created by the 
gravitational collapse of giant gas clouds from 
which galaxies were formed, or from 
holes over 

simply grew 0 

/ouring orbiting stars. am 


NEXT ISS 


Why arent all pia 
Why does skin wrinkle with age? 


Willtime ever end? 


UE: 


possibility ist 


Opportunities available as CCEA 
science examiners and moderators 


A supply of well-trained and motivated examiners and 
Jerators is vital to the health of our entire education 
system. That's why we want you to become involved in 
the process of marking and moderating examinations 
and assessments with CCEA. 


www.ccea.org.uk 


AQUILA Magazine: 
a feast of facts & fun! 


From Stephen Hawking to Harry Potter, this exuberant and inspiring 
ub 


is designed to capture young readers’ interest in all aspects 


Science, Arts and General Knowledge. Ideal for 8 - 12 year olds, it tackles 


serious educat fopics with humour and intelligence, encouraging 
children to think creatively and ask questions about the world. 


“,.. Advanced & Philosophical, 
Curious & Puzzling” 
RICHARD Rowmxsox, 


Brigitron Science Pesta 


HAPPY BIRTHDAY ALL YEAR! 
“i a gift 


the UK's science superstar. 
investigate the c 
the outer limits! PLUS 


See sample issue and more info about AQUILA at; ime 
www.AQUILA.co.uk Tel:01323431313 i 


of 


This month AQUILA investigates the life and space-times of 
hildren can go black hole hunting; 
space and time, and stretch their 


Lucy Hawking tells us what it s 


STARGAZINGLIVE 
LUVEON B8CT WO, 28-30 MARCH 


EXPLORE THE 
SOUTHERN SKY 


‘Stargazing Live returns this March, but with a 

twist -Prof Brian Cox and Dara O Briain will be 
nights 

beneath 


OUT THERE aaa 


WHAT WE CAN'T WAIT TO DO THIS MONTH 


directly overhead and the planet Sat inginy 
into view with ts fansous rings, Inthe southern eb, 
familiar objects such as the Moon and the Orion 
constellation appear upside down, while we'll see 
famous stars and constellations such as the 
Southern Gross, Scorpius and Alpha Centauri that 


Meanwhile, we'll hear haunting tales of 
Aboriginal astronomy, meet some of the wildlife 
that stalks stargazers in the Outback, and find out 
why Australiais in the firing line for contact fram 
aliens. Maybe they just like warm beer, 


‘re youabeginner to 


OO e«Oo-oS 


(OUT THERE 


‘APRIL 2017 


EXPERIMENT 
WITH OUR FOOD 


the foo 


SPENCE about the strange 


What exactly is gastrophysics? 
I's a combination of ‘gastronomy 
and ‘psychophysics’, which 
involves the scientific study of how 
our experience of food and drink is 
affected by our senses and our 
surroundings, not just the food 
itself. I's a small but growing area 
of research which brings together 
psychologists, 
marketers, chefs, product designers 
and even musicians, 


ouroscientists, 


So what kinds of things can affect our 
sense of taste? 

Protty much everything! From the 
colour and shape of the plates to 
the weight and material of the 

cutlery, through to the shape of the 
table and the feel of the chair 
you're sitting on. Then there's the 
number of people you're with, the 
mood you're in, the lighting and 
background music in the 
restaurant, and memories 
associated with the food, When 
you put all these factors togethor, it 
‘adds up to a lot 


Justhow important are these effects? 
I's hard to say exactly how much 
lof the taste) is down to the food 
and how much is the ‘everything 
cls 
Fra 
that more than half of th 
experience of what he serves is the 
‘everything else’. Obviously some 
things matter more than others ~ 
the background music is going to 
have more of an impact than the 
shade of paint on the restaurant 
walls, for instance, 


but Paul Bocuse, one of 


1's foremost chofs, has said 


ant to cook up a delicious meal? It's not just about 
‘We chat to psychologist PROF CHARLE! 


Jastrophysics 


(What's the most surprising way in 
which our tastecan be influenced? 
Ws the ide: 
which uses sounds to change the 
taste of food, You can 
as 15 per cent extra sweetn 
sourness, of bitterness to a food 


id asmuch 


simply by playing the right sort of 
music, We've created music to 
enhance sweetness (high-pitched 
and tinkling) and bitterness (low- 
pitched and brassy), and we also 
have music for sour, umami and 
spicy foods, Working with the 
Michelin-starred chocolatier 
Dominique Persoone in Belgium, 
we even showed that ifwe played 
‘creamy’ music (slow and legato) in 
his stores we could add extra 
creaminess to his chocolate, 
Neuroscientists have found 
direct connections in the mouse 


brain between the senses of smell 
and sound, so it might be that this 
occurs in humans too. Sonic 
seasoning isalready being used to 
‘enhance moals in fancy 
restaurants and culinary events, 


but we could also see it being used 
it health by, for example, 
playing ‘sweet’ music so th 
happy with less sugar in our food. 


How is our sense of taste influenced 
by the colour of the plate? 

There are probably two or three 
things happening here. It might be 
todo with the contrast between the 
colour of the plate and the colour of 
the food — our brain will find it 
harder to pick out porridge (and 
process its taste) when served ina 
white bowl, for instance. A number 


The duck and beetroot dah was 
created byChaties Spence’ 
Nitchen Theory viewed 
Upide-down Pearse facecan 
tesem themes 


‘Studies show 
that serving 
food off red 
plates can 
suppress 
appetite” 


of studies also show that serving 
food off red plates can suppress 
appetite, possibly because this is 
the colour of dangerand ‘stop’ And 
there's also the effect of our 
expectations. If we're used to 

eating ice cream froma round, 
white bowl, then our brain will 
already expect something swer 
when we're served food ina 


similar dish, 


(What's the most innovative use of 
gastrophysics you've seen? 
There's a lot happening in the 
world of cutlery design. Heston 
Blumenthal's restaurant The Fat 
Duckis currently servinga dish 
called Counting 
spoon that smells of baby powder, 
designed to enhance the eating 
experience, We've found that food 
tends to taste better with heavier 
cutlery — possibly because we 


ep. which 
os witha fluffy, weighted 


associate weight with quality 


BY PROF CHARLES SPENCE 
(OUT 20 wash (1499, VON) 


+ PROF SPENCE'S FIVE 
TIPS TO TRY AT HOME 


THINK ABOUT THE MUSIC 

‘Tobring out the authenticity ofa dish tryplaying 

ethnically appropriate background music Guchas 
sitar musicwhile eating a curry). Ifyou want to bring out the 
sweetness ofa dessert, go or sometinkling piano music 


TURN OFF THE TV 

Turning ofthe TV makes us more mindful about what 
we'reeating. People have been showntoeat upto30 

percent more when the TVs on 


EXPERIMENT WITH PLATEWARE 

Don't just go for around, white plate, Try serving 

‘somethingon aslate, aplank of wood, or even out of 
plant pot. Or simply change the plate colour. These will all 
affect your food's taste. 


MAKE AN IMPRESSION 
We're only eating fora few moments, so alot of the 
BD sissuratsio tre memory of areal reste spice 
bby combining unexpected flavours and textures (remember 
Heston's Baconand egg icecream) 


DITCH CUTLERY 


We didn't evolve to eat with cold stainless steel, and 
cating with our handsadds another sense tothe experience. 
Just don'ttry itwith risotto, 


(OUT THERE 


INTERNATIONAL 
SCIENCE FESTIVAL 
TIGAPRIL 


GO NORTH 


Scotland's capital city is set to 
become a hive of scionce-themed 
activity this April, with the return of 
hI 
Fostival, Tho theme of this year's 
fostival is ‘get connected’, and there 
ro more than 250 events lined up for 
hhildren and adults, 
Art Contre will be 
od into 
playground, offering families the 
chance to create their own coral 
creatures, build humanity's first 
Mars colony, and design their own 
slime, Meanwhile there are other 
happenings across the city, from 
science theatre and brand new 
exhibitions to a hands-on 
Experimentarium and a gig from 
samplo-t 
Public $ 


national Science 


i 


jcasting. Check 
me at 
uk Avhats-on. 
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(ME AND MY DOG: THE ULTIMATE CONTEST 


CELEBRATE OUR 
DOGS 


3d between man and dog goes back thou 


1s, $0 it was perhaps only a matter of time before 
had a TV show dedicated to this enduring 
ationship. Me And My Dog will see eight people 


and thoir dogs competing in a series of physical and 

mental challenges, designed to find out who has the 
ationship with the 

nnted by Chris Pack 

contest takes pl 

Lake District 

boarding, canine parkour. anda 

country run. Along the way, we'll learn about the 

science of dog training, and find out just what makes 

the human-pooch bond so strong, 


ne companion, 
the 
the 


ered cross 


DON'T FORGET 


action on chmate change Tofind out what's 
happening in your area vist the website 
EARTH HOUR 25 MAROK B300MS70PM 
EARTHHOUR. ORG 


Kew is more 
than just 
a garden. 


We're 
safeguarding 
life on Earth. 


All our lives depend on plants. Kew's collections, our people and our 
partnerships help us to make a vital contribution to some of the biggest 
issues facing the world today. From discovering and conserving plants, 
to documenting and conducting research into plant diversity and its 
uses for humanity, we safeguard the very basis of life. 


Help safeguard life on Earth by donating today 
kew.org/safeguardinglife 


The Fanon and fence th Ro tac Gare, Kes 8 opt chry ne, 803428 gto Engen a es 


PUZZLES 


SCIENCE CROSSWORD 
GIVE YOUR BRAIN A WORKOUT 


a 
x a a 
| z 
: | 

“ a 


ACROSS 
Soldier to gauge an auxiliary variable (9) 26 _Technophobes did let us work (8) 
10 Student rings European about hard legal 28 Curse that may be Hippocratic (4) 
ambiguity (8) 23° Maroon beach (6) 
12 Level of wage increase, say (4) 31 Sue ranbehind shoppingcentre or part 
13 Sonice to have reassessed function (6) of hearing (7) 
14 Twofollow ceremony eastto doomed city (7) 34 Daughter organisedhelpin America for dolp 
15 Room toturn and mislay plantstructure (3) 36 Developed poor, clear material (3) 
17 _Awfully greyscoop about sef-levellingdevice (3) 38 Hum bits composed about metal (7) 
18 Try open form of confusion (7) 39 Skin contains large binary compound (6) 
20 Sunset captured by fellow German (6) 40. Spotssynonym for reckless (4) 
21 Old friend gets. stone (4) ‘41 Quickly take erroneous core prediction (8) 
24 Greek hero has acold and takes additives (8) 42 _Openttidal movement in celestial object (3) 


DOWN 


1 Replicas constructed of 
respiratory aperture (8) 

2 Country nut (6) 
Go to lie about unknown study 
of causation (®) 

4) Just ke bear, ruins excursion 
east 6) 

5 Everyone turnsgreen - that 
produces a reaction (8) 

6 Policeman finds chief a crawler (10) 

7. Vim returning trunk outside shop (7) 

8 Consort lost right to perform in 
reflected light (6) 

M1 Dismissinsectas a beetle (7) 

16 Ideal spot to view Thomas More's 
vision (6) 

19 Understood to bein Latin (5) 

20 Britishand American group of 
conductors (3) 

22 itof quietis heard (6) 

23 Venetianisland and river have 
one voice (6) 

25 Hatetalent displayed by quality of 
changing matter (6.4) 

26 Guided by a small light (3) 

27 Spanish city has attachment to 
old graduate (7) 

30 Art-lover sculpted the seat 
with energy (8) 

31 demain puzzled by line 
of longitude (8) 

32 Plus arrangement toconceal 
compound (8) 

33 Churchhasa cure devised 
forpoet (7) 

35. _Leftracket to return injury (6) 

36 Ruler of state getsterribly hip (6) 

37 Hardly overdue bringing back 
optical instrument (6) 


For the answers visit 
bitly/BBCFocuscW 
Please be aware the 
website address is 
case-sensitive 
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ELEMENTS» @cezesrrow 


Outdoor Tools to 
Power your Adventure Discover a world of intricate 


Pack a Celestron Elements and never get _‘etail with innovative biological, 
caught without heat, power or Gigital and WAI microscopes and 


light again. 


www.celestron.uk.com 


@David_Hinds_Ltd 


LOOKING TO BE PUBLISHED? 


) SUBMISSIONS AND SAMPLES 
WELCOMED. ALL WORK 
CONSIDERED, NO AGENT 
REQUIRED. 


aust! MACAULEY 
CGC-33-01, 25 Canada Square 
Canary Wharf, London, £14 5LQ 
Tel: 0207 038 8212 
www.austinmacauley.com 
mail@austinmacauley.com 


From world leading brands: Baader, 
Celestron, Fornax, Moravian Instruments, 
Skywatcher, Primaluce Lab, ZWO & many more 


at between Sam - 9pm 7 days a week 


“Sbepld Jenna-Vie-Harvey@immediate.co.uk 
www.365astronomy.com or telephone ON17 314 8369 
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Neurozan 
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RIGINAL 


Neurozan 


Neurozan’ isa comprehensive supplement with 
over 25 nutrients and aminoacids to support your 
daily intake. Including pantothenic acid which 
contributes to normal mental performance. 


Also available is Neurozan* Plus, which includes the 
original tablet, plus an Omega-3 capsule containing 
DHA which contributes to normal brain function’. 
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From ED Holland & Barret: Tesco, 
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SCIENCE OF HEALTHY LIVING 


‘Abowd te cbs ath aay eke 252NG 0K supplements" 


The truth about time J wicovire | 


It'sa topicthat has the greatest minds scratching 
their heads. What exactly is time? Where does it 
‘come from? And in what direction doesit low? 
Follow us down the rabbit hole. 


ROBOTS THAT LEARN 
Robots are getting smarter by the week, but just 
how closeare they to the next bigleap intheir 
evolution ~ the ability to learn from humans and 
think for themselves? 


DRIVERLESS CARS PRIMER 
Whether youlike itor not, we'll 
soon be sharing our roads with 
autonomous vehicles. Infact, 
your next car could be 
driverless. Before you buckle up, 
read our guide to this 
game-changing a 
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; teed ws GREAT Universe: How It All Works 
“| worked with one serial killer, a trained Y Courses ; Taught by Professor Ron B. Davis Jr. 


butcher, who dismembered people” . “rem 
55% * Gibvewmege ome Nees 
off vehi weet 


Forensic psychologist Kerry Daynes talks to 
Helen Pilcher about psychopaths, stalkers and 
the surreal side of working with serial killers 


o% 
Fc 


Chemistry and 


What do you do? : al 
i ot oie lta wwe tts acl cl ti ur Universe hinge 
sovnre personality disorders; includ i Fe 
pexus!ondars 1 aa ny job 1 make fos lose fa Hak. How It All Works shor, Scr 


Mapping Malecises Redor Reactons 


What's it like working with these people? Uwk Shactres ecyomaive Force 


Itcan be surreal, worked with one serial killer, a trained Vere Te ot 
butchee, who dismembored poople. You have to build up a estate f Oe 
rapport with people in order to work meaningfully with te bt 
themn, so we cooked logethor. He taught mo how tobone a 


Binding Energy and 
fhe Maze Delete 


deere 


turkey! All along! was aware these were the same skills 
that he used on his victims, 


Eta od Calrimety porches ea 
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efrometon Inoduction 
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ttattoneess Yetrotoms and 
Irtunce of Fre Energy ints! Gas 
Immemolecdar Forces Becton Orgenic 
Pras Changes a Mate Sentry 
Benoa of Gases: Syne Poles 
Sern Biola Pohmers 


Whichare you more li 
Neither, these fietia 
was an emotionally dam: 


jarice Starling or Cracker? 
actors are ‘profilers’. Cracker 


ed Scot who tramped all over 
crime scenes, It's an inaccu 
likeme do, But anything that sparks the public’s interest 
inscience and psychology is okay in my boo! 


1 portrayal of what people 
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What was it lke the first time youmet one of these offenders? 
It wasa baptism of fire, I was 21 years old, doing research 
security prison, interviewing men who had 

raped and murdered their victims, While it was daunting, 
Twas able to separate myself from it emotionally and get 
on with the job, In 
difficult than the offenders 
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Understand Chemistry 
from Particles to Polymers 


end, the prison officers were more 


Modeling Reaction Rates 
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How do youmean? eoeion Rots 60, Chemistry, Life, and 
It wasan incestuous, institutional male environment. The Our world is ruled by chemistry. It isthe study of matter and energy at ail 
guards orderod me to remove my shoes because they were Do you meet many psychopaths in the business world? the scale of atoms and molecules. As the most all-embracing discipline 

100 sexy’, They oven ran a book on who would be the first Yes! Ono in every 100 pe psychopaths and 20 ‘lkee Wa, Icabould Beak das cop ok crespoads lt fiom bev veakiecs 

to sleep with mo! Things have moved on sina» then and per cent of CEOs seore hi psychopathi i ms mlje: ny ve All Works. 
don’t work in prisons any more, Forensic psychology is Moderato lovels of psychopathic-like traits can be ) 


Chemistry and Our Universe: How It All Works is your in-depth 


actually a very female world. useful, as long they're tempered with compas 
humility. Idraw on my uniqu introducti 

Does your professionallife ever spill into your private life? half for any background or none at 

Thocamo tho victim ofa stalker. He watched me, bought KerryDaynes isa con all, Covering a year’s worth of introductory general chemistry at the 

websites in my name and said dama " " {think Lam going to worry about level, plus int topics that are rarely discussed in the 

in public. The police could only iss You. Promise me you'll be okay? om, this amazingly comprehensive course requires nothing 

Wanting boll tonk civibaction ox patty sacle: coon Ferm more advanced than secondary school maths. Your guide is Professor DVD £114.95 NOW £54.99 

how inadequate the current laws are, but it did give me : a very stable and ‘normal 1209 Feta on? 

first-hand knowledge of what i’ like to bea vietim, ground; that helps. lalso Ron B. Devic Jr. « research chemiet and award-winning teacher at Priority Code: 141159 


Georgetown University. With passion and humour, Professor Davis 


have two enormous d 


Do youever think about quitting? Humphrey and Fozzchops. P aides y 


» to stop working with them and start working . 
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showing you how to think, analyse problems, 


and predict outcomes like a true expert in the field 
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Designed for men, »rmula wit! gh-performance booster 
gives unbeatable dandruff protection’ and stronger hair”. 


Now you are up for any challenge. 


*With regular use - versus anti-dandruff shampoos, excluding anti-dandruff 
shampoos containing selenium, **Strength against breakage. 


